~ - ME 911

project
mercury

DATA QUALITY MONITOR
AND CONSOLE
MERCURY CONTROL CENTER

. prepared for

National Aeronautics and Space Administration
Contract No. NAS 1-430

1 october 1960
revised 15 june 1961

International Business Machines Corporation

in association with

WESTERN ELECTRIC COMPANY, INC.



Page No.

*Title
A
i thru iii
1-1 thru 1-3
2-1
*2-2 thru 2-6
* thru 3-4
, 4-2
,5-2

2%

*

DO W =G =]

2
3
3
4
5
5
5
5
)
5

*5-7, 5-8

6-1 thru 6-10
Appendix A
*12A

*«Cable Schematic

358-1100-C1 Sub 0

All other pages
Appendix B
Appendix C

LIST OF EFFECTIVE PAGES '

Issue

15 June 1961
Original
Original
Original
Original
15 June 1961
Original
15 June 1961
Original
Original
Original
15 June 1961
Original
15 June 1961
Original
15 June 1961
Original

15 June 1961

15 June 1961
Original
Original
Original

Page No.

* The asterisk indicates papes changed. added or deleted by the current change.

Issue




CH1lto6

Heading

CHAPTER 1
1.1

1.2

1.3

1.4
CHAPTER 2
2.1

2.2

2.3

2.3.1

2.3.2
2.3.2.1
2,3.2.2
2.3.2.3
2.3.2.4
2.3.3
2.3.3.1
2.3.3.2
2.3.4
CHAPTER 3
3.1

3.2

3.3
CHAPTER 4

41

Ko d

4,2
4.3
4.3.1
4.3.2
4.3.3

ME 911

TABLE OF CONTENTS

INTRODUCTION . . . . . . .
Purposeof Manual . . . . . .
Scope of Manual
Purpose of Equipment .
Description . . . . . . . .
THEORY OF OPERATION . . .
General . .
Block Diagram Analysis . . . &
Detailed Circuit Analysis . . . .
Power Circuitry . . . . . .
Selection and Confirm Circuitry
IBM 7090 Selection Circuitry
‘Plot Boards I, II Circuitry .
Plot Board III Circuitry .
Register Circuitry . . . .
Indicator Circuitry . . . . .
Data Quality Indicators . .
Flight Phase Indicators
Attenuator Circuitry
OPERATION . . . . . .
General .
Controls and Indicators . . . .
Operating Procedures . .
INSTALLATION . . . . . .
General e s e s e s s e
Clearance . . . . .
Cabling . . . . . . . . .
Power Connections . . . . .
Cable Floor Hole. . . . . .

Signal Connections . . . .

Table of Contents

Page

. 1-1

. . . . 1-1
. . . ° 1-1

. . . 1-1

. . . 2-1
. o e . 2-1
. . . 2-2
e e . 2-2

e e e e . 2-2

e« « .25
. . . 2-5
. . . 2-6
.. . 2-6
o . 2-6
2-6

. . . 3-1
. . . 3-1
. . . 8-1
« « .« .35
. 4-1

. . 4-1
. . 4-1
4-1

4-1

. e |
S



Table of Contents ME 911 CH1lto#6

Heading

CHAPTER 5
5.1

5.2

5.3

5.3.1

5.3.2

5.3.3

5.3.4
CHAPTER 6
SECTION 1
1.1

1.2
SECTION 2
APPENDIX A

APPENDIX B

APPENDIX C

Figure

ii

TABLE OF CONTENTS (cont'd)
Page
MAINTENANC E . 3 . . ° . . ] . . . . . . . . . . 5- 1

General . . . . 4 . ¢ e e e e e s e 4 e e e« o« . 5-1
Component Location D 13 §
Unit Test . . . « « & ¢« ¢« ¢« ¢« o o« o o« o« o o « + o« 51
General . . . . . ¢ ¢ 4t v e e e 4 e e e e e .01
Linearity Test . . .+ ¢ o ¢ ¢« + o o +« o o « « +« o 51
Power-Off Test . . . . .« + ¢« + ¢« o v ¢ ¢ ¢« o« o . 5-4
Power-On Test . . . ¢ ¢ o ¢ « o o o o o o o o« o 5-6
ILLUSTRATED PARTSBREAKDOWN . . . . . . . .« . . . 6-1
INTRODUCTION . . + v ¢ & « s o o o o o o o o « o 6-1
General . . . . . 4 ¢ 4 i 4 e e e e e e e e e« « . 6-1
Purpose and US€ . . &+« +« ¢ o « « o o« « o o o o « « o 6-1
GROUP ASSEMBLY PARTS LIST . . . . . e o« o . 6-2

SANBORN BASIC RECORDING SYSTEM, MODELS 350/ 850,
INSTRUCTION MANUAL . . . . . . .APPA

SANBORN SPECIAL ORDER ONLY EIGHT-CHANNEL RECORDING
SYSTEM, INSTRUCTION MANUAL . . . . . . . . . .APPB

DATA QUALITY MONITOR LINEARITY TESTER . . . . . . APPC

LIST OF ILLUSTRATIONS
Title Page

Data Quality Monitor (DQM), Overall View . . . . . .« . . . 1-2
Data Quality Monitor Interconnection, Block Diagram . . . . . 2-1
Wiring Diagram, Data Quality Monitor (DQM) Console . . . 2-3/2-4
DQM Input Attenuator (Schematic) . . . . « « « « « o o o 27
DQM Console Panel T
Minimum Clearance Requirementfor DQM . . . . . .« . . . 4-2
Power Connectionsto TBE1101 . . . . . « « « « « « .« o 4-2
DQM Console Component Locations, Front Panel . . . . . . . 5-2
DQM Console Component Locations, Main Chassis . . . . . . 5-2
DQMExploded VieW . . « . + « o « o o o o« « « . 6-9/6-10
Linearity Tester Panel Layout . . . . . . « « « « . . APPC
Linearity Tester Circuit Diagram . . . . . . . . . . .APPC




CH1lto 6

Table

3-1

5-1

5-2
5-3
5-4

ME 911

LIST OF TABLES

Title

DQM Controls and Functions . .
DQM Indicators and Functions . .

D-C Return, Common Signal Line, and Control Switch

Continuity Check . . . . . . .
Switch Continuity Check . . . .
Control Switch and Indicator Check .
Confirm Indicator Operation Check .

.

.

.

.

L4 .

.

Table of Contents

Page

iii



CH1 ME 911 Introduction

CHAPTER 1

INTRODUCTION

1.1 PURPOSE OF MANUAL

The purpose of this manual is to provide information concerning the theory of opera-
tion, operation, installation, maintenance, and illustrated parts list for the Data Quality
Monitor (DQM) (fig. 1-1).

1.2 SCOPE OF MANUAL

This manual consists of six chapters. Chapter 1 presents the purpose of the manual
and that of the equipment. It alsodescribes the equipment and its operating environment.
The theory of operation is discussed in Chapter 2. A description of the controls and in-
dicators and of the operation of the console is provided in Chapter 3. Chapter 4 contains
the information necessary to install the DQM; i.e., location, floor marking, space lim-
itations, and cabling. The chapter on maintenance (Ch 5) contains the component location
information and the test procedures. Corrective maintenance procedures and trouble-
shooting charts which normally appear in Chapter 5 will be supplied as information be-
comes available. Theillustratedpartsbreakdownin Chapter 6 lists all parts used to man-
ufacture the console. Appendixes A through C provide the information required to un-
derstand and maintain the Sanborn Co. model 350 strip-chart recorder which is a part
of the DQM.

1.3 PURPOSE OF EQUIPMENT

The DQM is an 8-channel strip-chart recording system with a console attachment
and an attenuator which permit the monitoring and control of data.

1.4 DESCRIPTION

The DQM consists of a commercially produced 8-channel strip-chart recording sys-
tem, manufactured by the Sanborn Co., a console attachment, and separate attenuator,
produced by IBM to enable specific control and monitor functions.

The 8-channel strip-chart recording system (fig. 1-1) consists of eight driver ampli-
fiers (one for each channel) and a power supply. The driver amplifiers aretransistorized
power amplifiers which raise the input to a power level required to operate the writing
arm through a galvanometer.
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CHI1 ME 911 Introduction

The console (fig. 1-1) provides selection circuitry which allows the operator to select
alternate data sources for the information being processed or displayed. Indicators are
provided to indicate the status of the various selection switches on the console.

The attenuator is added in series with the input lines to limitthe input signals to each
channel so that the deflection of the writing arms will not exceed their designed limits.

The DQM is housedin a standard 24-inch x 24-inch x 72-inchindustrial cabinet. This
unit weighs approximately 500 pounds. The DQM console is 8 x 24 x 12 inches, weighs
approximately 25 pounds, and is physically attached tothe cabinet structure below the re-
cording system. A blower system is mounted below the console in the bottom of the
cabinet to maintain satisfactory temperature within the unit.

The console requires 115v, 60-cycle ac and obtains this power from the recording
unit. The ON-OFF switch in the top portion of the DQM controls the application of power
to the console and to the recorder.

Temperature control is a function of the room and building conditioning and is aug-

mented by the blower unit. The blower moves air from floor level through the louvered
air filter, up through the cabinet, and exhausts the heated air into the room.

1-3



CH 2 ME 911 Theory of Operation

CHAPTER 2
THEORY OF OPERATION

2.1 GENERAL

This chapter discusses the theory of operation of the DQM. The discussion includes
a block diagram analysis and a detailed circuit analysis. The latter is divided into the
following functional areas: power circuitry, selection and confirm circuitry, and indica-
tor circuitry.

Note

The 8-channel recorder is a commercial unit,
and information on this unit is contained in the
manufacturer's manual provided in Appendix A.

2.2 BLOCK DIAGRAM ANALYSIS

Figure 2-1is a block diagram which shows the interconnection of the DQM with other
units at the Mercury Space Flight Center. The DQM consists basically of two units: a
modified 8-channel strip-chart recorder and a console unit. The console is physically
attachedto the recorder but is electrically connected to it only through the a-c input con-
nection. The recorder displays (on a strip chart) data received from the D/A Converter.
The console unit provides switching control and indicator circuitry (connected through the
Digital Junction Box) which allows the operator to make certain selections based upon his
observations of the data presented on the strip chart. In general, these selections provide
alternate data sources for the information being processed. A detailed description of the
console circuitry is provided in paragraph 2.3.

D/A
CONVERTER

115VAC -
CONSOLE 15V 8- CHANNEL | o | :5::1(_:

RECORDER l

DIGITAL
JUNCTION
BOX

FIGURE 2-1. DATA QUALITY MONITOR
INTERCONNECTION, BLOCK DIAGRAM
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Theory of Operation ME 911 CH 2

2.3 DETAILED CIRCUIT ANALYSIS

Figure 2-2 is a circuit schematic for the console unit of the DQM. Refer to this fig-
ure for the following circuit discussions.

2.3.1 Power Circuitry

The 115vac input power for the console is connected from the normally open contacts
of the recorder power switch to terminals a and b of TB1. Placing the recorder POWER
ON switch in the ON position applies 115vac to the recorder and to the console‘terminal
beard.” The input voltage is then applied, through a 2-ampere fuse (F2) and interlock 86,
te the primary of power transformer T1. This transformer has four primary taps for in-
put voltages of 124, 117, 110, or 103vac. The output of the transformer is applied to a
full-wave rectifier network (CR1) which provides a 48v output for the unit. The 48v output
is also applied to POWER ON indicator DS23.

2.3.2 Selection and Confirm Circuitry
2.3.2.1 IBM 7090 Selection Circuitry

The IBM 7090 selection switch (S3) is a 2-position switch used to select either of two
sources for input data being processed by the IBM 7090 computer. In one position, data
fromthe IP-709 computer or data from radars (whichever data source is active) is fed to
the IBM 7090. In the other position, data from the B-GE computer is fed to the IBM 7090
computer.

When switch S3 is in the select IP-709 or radars position, closed contacts B2 and B3
complete the ground return for the IP-709 OR RADAR indicator (DS6), causing the indica-
tor to light. Open contacts A2 and A3 break an external circuit which causes radar data
or IP-709 computer data (whichever data source is active) to be connected to the IBM 7090
computer. I the IP-709 is active, closure of external relay contacts in the Digital Junc-
tion Box completes the ground return (through P716-T and P716-21)for the CONFIRM IP-
709 indicator.

If the radars are active, closure of relay contacts in the Digital Junction Box com-
pletes the ground return (through P716-U and P716-22) for the CONFIRM RADAR indica-
tor.

When switchS3 isplaced in the select B-GE position, closed contacts Bl and B2 com-
plete the ground return for the SELECT B-GE indicator (DS5), causing the indicator to
light. Closedcontacts Al and A2 complete a circuit to the IBM Interface Junction Box and
then to the Telemetry Event Buffer where a 1 bit in the message format (to the IP buffer
and B-GE buffer) causes the IBM 7090 to furnish display data to the Mercury Control Cen-
ter basedon the B-GE computer data input. (A 0 bit appears in the message format when
IP-709 or radar is selected.) Closure of relay contacts in the Digital Junction Box com-
r(;letes the ground return (through P716-V and P716-22) for the CONFIRM B-GE indicator

DS11).

2.3.2.2 Plot Boards I, I Circuitry

The PLOT BOARD I, II switch (S2) selects the source of daté being displayed on Plot
Boards I and II.
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CH2 ME 911 Theory of Operation

When switch 83 is in the select IBM 7090 position, the SELECT IBM 7090 indicator is
lit by completion of a ground return through contacts B2 and B3 of S2. A SELECT IBM
7090 indicator contact closure is also provided for the Stromberg Interface Unit through
pins P716-Band P716-3, which activates the switching circuitry to connect the 7090 com-
puter to Plot Boards I and II.

The CONFIRM IBM 7090 indicator for Plot Boards I and II is lit by closing relay con-
tacts in the Switch Unit which are in series with pin P716-N (connected to the indicator)
and P716-17 (the DQM 48v return).

Switching S2 to the select B-GE position lights the SELECT B-GE indicator by pro-
viding a ground return through contacts Bl and B2 of S2. Selection of the B-GE equip-
ment is made at the Switch Unit by completing a ground return in the Switch Unit when
contacts Cland C2 of S2 are closed. The connection to the Switch Unit is wired to P716-K
and is returned at P716-L. The SELECT B-GE indicator circuit is also completed to the
Stromberg Interface Unit (through P716-C and P716-4) by closing contacts Al and A2 of
the selection switch.

The CONFIRM B-GE indicator circuit is completed by relay contact closures in the
Switch Unit whichare connectedtotheindicator at P716-15andto the 48v returnat P716-0.

2.3.2.3 Plot Board I Circuitry

The PLOT BOARD III switch (S1) selects the source of data being displayed on Plot
Board III. The circuit operation is basically the same as that for Plot BoardsI and II.
Contacts A2 and A3 activate the switching circuitry to select the IBM 7090 as a data source
for Plot Board III.

Contacts B2 and B3 provide a ground return for the SELECT IBM 7090 indicator (DS2).
Contacts C1 and C2 activate switching circuitry to select the B-GE equipment as a data
sourcefor Plot Board ITI. Contacts Al and A2 complete the SELECT B-GE indicator cir-
cuit to the Stromberg Interface Unit. The Confirm indicators are connected to the Switch
Unit through P716-16 and P716-P.

2.3.2.4 Register Circuitry

The REGISTER switch (S5) is used to select one of two registers (A or B) for infor-
mation transfer.

When the REGISTER switch is in the select A position, the SELECT A indicator is lit
by agroundreturn completion through closure of contacts B2 and B3. Closure of contacts
A2 and A3 completesa circuit (through P716-F and P716-7) which is terminated at the Di-
gital Junction Box. No contact closureforthe register A selection is provided to the Switch
Unit because the normal input to this unit is the A register. The CONFIRM A indicator
connections tothe Switch Unit are received at P716-13,which is connected to the indicator,
and at P716-14, which is the return. When the CONFIRM A indicator is lit, register A is
the active data source at the Switch Unit.

When the selection switch is set to the select B register position, the SELECT B in-
dicator is lit by the closure of contacts Bl and B2. Simultaneously, contact closures are
provided at Al and A2 and at C1 and C2. Closure of C1 and C2 provides a ground return
path at P716-11, which is a line connected through the Digital Junction Box to the Switch
Unit. This closure picks relays in the Switch Unit to select the B register as the data

2-5



Theory of Operation ME 911 CH 2

source. A ground return is then supplied by the Switch Unit at pin M of P716 to light the
CONFIRM Bindicator. Contact closures Aland A2 provide status indication lines (through
P716-G and P716-7) to the Digital Junction Box where the lines are terminated. If nec-
essary, these lines are available through jumper connections at the box.

2.3.3 Indicator Circuitry
2.3.3.1 Data Quality Indicators

There arefourindicators (61,6 2, 63, and ¥n) on the consolewhich are used as status
indicators. When lit,these indicators provide the operator with the following information:

64 - Indicates that the B-GE is integrating rate of change to ob-
tain position of the capsule.

b9 - Indicates that the B-GE is differentiating range azimuth
and elevation to obtain rate of change.

6g - Indicates that the B-GE is differentiating track data for
lateral rates of change.
Y Indicates that the track data being provided to the B-GE
is not sufficient for the computer to generate guidance com-
mands.
Each of these indicators is individually lit by the completion of external ground return .
circuits.

2.3.3.2 Flight Phase Indicators

The flight phase indicator circuitry includes an Orbit, Abort and two spare
indicators. During the Launch Phase, no indicators will be lighted. If an Abort
Phase is initiated, the ABORT indicator will light. If Orbit has been achieved,
the ORBIT indicator will light.

2.3.4 Attenuator Circuitry

The line attenuator limits the input signal so that the writing arms will not exceed
their travel. Figure 2-3 shows the attenuator circuitry.

2-6
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CHAPTER 3

OPERATION

3.1 GENERAL

This chapter describes the controls and indicator lights on the DQM console attach-
ment and the operation of the console.

3.2 CONTROLS AND INDICATORS

Figure 3-1 shows the panel and its controls and indicators. Tables 3-1 and 3-2 list
the controls and indicators, respectively, of the DQM.

TABLE 3-1. DQM CONTROLS AND FUNCTIONS

Switch Position Function

IBM 7090 4-circuit, 2-position switch which
selects the source of incoming data
being processed by the IBM 7090 for
use by the Mercury Control Center.

IP-709 or Radar Selects the IP-709 or radars as the
source of data.

B-GE Selects the B-GE equipment as the
" source of data,

PLOTBDI1, I Selects the source of data being plot-
ted on Plot Board I or II.

Select IBM 7090 Selects a group of 50 data bits from
the IBM 7090 to be plotted on Plot
Board I or II.

Select B-GE Selects a group of 50 data bits which
originate at the B-GE equipment
to be plotted on Plot Board I and II.

PLOT BD 11 Selects the source of data to be plot-
ted on Plot Board III.

3-1
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TABLE 3-1. DQM CONTROLS AND FUNCTIONS (cont'd)
Switch Position Function
Select IBM 7090 Selects a group of 30 bits of data be-
ing processed by the IBM 7090 to be
plotted on Plot Board III.
Select B-GE Selects a group of 30 bits of data be-
ing processed by the B-GE equip-
ment to be plotted on Plot Board III.
REGISTER Selects one of two identical registers
for information transfer.
Select A Allows register Ato be made active.
Select B Allows register Bto be made active.
TABLE 3-2. DQM INDICATORS AND FUNCTIONS
Switch Indicator T Function
IBM 7090

SELECT IP-709 OR RADAR
(White)

CONFIRM IP-709
(Green)

CONFIRM Radar
(Green)

SELECT B-GE
(White)

CONFIRM B-GE
(Green)

Indicates that the IP-709 or radar
datahas been selected as the source
datatobe processedon the IBM 7090
for Mercury Control Center use.

Indicates that IP-709 data is avail-
able to the IBM 7090.

Indicates that radar data is avail-
able to the IBM 7090.

Indicates that the data from the B-
GE equipment has been selected to
provide information for the IBM
7090.

Indicates that the selected informa-
tion is available to the IBM 7090,

3-2
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TABLE 3-2. DQM INDICATORS AND FUNCTIONS (cont'd)

Switch Indicator Function
PLOTBDIL II
SELECT IBM 7090 Indicatesthat the IBM 7090 data has
(White) been selected for presentation on
Plot Boards I and 1II.
CONFIRM IBM 7090 Indicates that the IBM 7090 data is
(Green) being presented on Plot Boards I and
n.
SELECT B-GE Indicates that the B-GE data has
(White) been selected for presentation on
Plot Boards I and 1II.
CONFIRM B-GE Indicates that B-GE data is being
(Green) presented on Plot Boards I and II.
PLOT BD III
SELECT IBM 7090 Indicates that the IBM 7090 data has
(White) been selected for presentation on
Plot Board III.
CONFIRM IBM 7090 Indicates that the IBM 7090 data is
(Green) being presented on Plot Board III.
SELECT B-GE Indicates that the B-GE data has
(White) been selected for presentation on
Plot Board III. -
CONFIRM B-GE Indicates that the B~-GE data is be-
(Green) ing presented on Plot Board III.
REGISTER
SELECT A Indicates that the A register has
(White) been selected for information trans-
fer.
CONFIRM A Indicates that the A register istrans-~
(Green) ferring information.
SELECT B Indicates that the B register has
(White) been selected for information trans-
fer.
CONFIRM B Indicates that the Bregister istrans-
(Green) ferring information.

3-3
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TABLE 3-2. DQM INDICATORS AND FUNCTIONS (cont'd)

Switch Indicator Function
B-GE DATA 5, Indicates that the B-GE is integrating
QUALITY rate of change to obtain position of
capsule.
52 Indicates that the B-GE is different-

iating range azimuth and elevation
to obtain rate of change.

63 Indicates that the B-GE computer is
differentiating track data for lateral
rates of change.

Y Indicates that the track data being
provided to the B-GE is not suf-
ficient for the computer to generate
guidance commands.

FLIGHT PHASE

Abort Indicates that an Abort Phase has
been initiated.

Orbit Indicates that an Orbit Phase has
been initiated.

IBM 7090 PLOT BD. 1,1
conrr || 5% |
REGISTER
SELECT

©

CONFIRM

\)

FIGURE 3-1. DQM CONSOLE PANEL
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3.3 OPERATING PROCEDURES

This paragraph discusses the general operating procedures for the DQM. However,
because the selections made by the operator will depend on the information displayed on
the strip chart of the recorder, there are no step-by-step operating procedures.

The operator observes the data displayed on the strip chart of the 8-channel recorder.
From this data, he decides which data sources to select. The selections are made by

means of switches on the front panel of the DQM console. Descriptions of the function(s)
of each control are listed in tables 3-1 and 3-2,

3-5
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CHAPTER 4

INSTALLATION

4.1 GENERAL

The DQM must be placed so that sufficient clearance is provided to permit the front
andrear doors to open and to permit an operator or maintenance man to work unhindered.
These conditions and the cabling necessary to make the unit functional are described in
this chapter.

4.2 CLEARANCE

The rear door is approximately 24 inches wide. Therefore, the units should be placed
in an area which allows free access of at least 24 inches to the rear of the unit.

The front door is also 24 inches; however, this is not a limiting factor when posi-
tioning the unit. The console extends 12 inches beyond the front of the unit. Room must
alsobe providedfor an operator; therefore, free access of at least 36 inches must be pro-
vided at the front of the unit. See figure 4-1 for the allowable limits to be exercised when
placing the unit in position.

4.3 CABLING
4.3.1 Power Connections
The power requirement for the DQMis 115v, 60-cycle ac. This power can be obtained
at any available utility box, and the unit has a 3-prong twist-lock plug which is used to
make the connection. However, if it is necessary to wire this unit directly, the following
procedure should be observed:

1. Remove power connecticns at TBE1101,

2. Connect a 3-wire cable containing two #12 AWG and one
#14 AWG wires, See figure 4-2.

4.3.2 Cable Floor Hole

A hole is provided in the bottom of the cabinet to permit all cabling to pass up to the
internal connections of the DQM. Because the cabling is routed beneath the floors, the
floor hole and the hole in the bottom of the cabinet should be aligned with each other when
the DQM is placed in position. The size of the floor hole is determined by the cabling
which will pass up through it to the DQM.

4-1
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4.3.3 Signal Connections

All plugs and cables to the recording system are properly identified by banded mark-
ers on the cable ends and by notations on the jacks to which they connect.

The connections to the console are made with spade-terminated wires. Although these
wires are a part of a larger cable, they are individually tagged to indicate their connection
point on the terminal boards of the console.

A I I TR

24 INCHES MINIMUM CLEARANCE
TO NEAREST OBSTRUCTION

REAR

24 INCHES, jo— CABINET

36 INCHES

fe—— CONSOLE

FRONT
l'—24 INCHES -—-‘;
24 INCHES MINIMUM CLEARANCE
TO NEAREST OBSTRUCTION

NOTE!
THERE 1S NO REQUIREMENT FOR CLEARANCE
ON THE SIDE OF THE UNIT.

FIGURE 4-1. MINIMUM CLEARANCE
REQUIREMENT FOR DQM

NO. 12 AWG
1svac
RETURN

FIGURE 4-2. POWER CONNECTIONS TO TBE1101
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CHAPTER 5

MAINTENANCE

5.1 GENERAL

This chapter provides information on component location.and test procedures for the
DQM. Corrective maintenance procedures and troubleshooting charts are not available at
this time but will be supplied at a later date, based on reports from the field,

5.2 COMPONENT LOCATION

Figures 5-1 and 5-2 show the locations of components within the console.

5.3 UNIT TEST
5.3.1 General

There are three parts to unit testing: linearity, power off, and power on. Linearity
testing is performed using the DQM Linearity Tester (see Appendix C for panel notation
and control functions) which permits checking the DQM quickly and reliably. Basically,
the tester is a voltage divider which provides five discrete steps of voltage to be applied
to each channel. The power-off tests are a series of continuity tests which check the
interlock switch, the control switches, d-c return lines, and common signal lines. The
power-on tests are made by measuring the d-c output of the power supply and by testing
the operation of the control switches and indicator lights.

5.3.2 Linearity Test
1. Disconnect the eight rear input connections inside the DQM cabinet.

2. The DQM channel amplifiers must be calibrated in accordance with the
instruction manual (Appendixes A and B). The styli should be pos-
itioned in the middle of each channel by means of the position control
associated with each stylus. Adjust stylus heat controls as required.
Allow 30 minutes for the recorder to warm up.

3. Connect 50vregulated power supply (isolated terminals) to the two input

terminals., Observe polarity, Thetester output line should be connected
to the ATTEN and GND terminals.

5-1
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S1 S2 S3

DS1 DS8 DS3 DS9 DS4 DS10 DS5 DS11 DS 6 DS 12

DS14 DS 22 DS 15 DS 16 DS 17 DS 18 DS 19 DS 24 DS20 DS 25
S4 DS 23 S5

DS 13 Ds21

FIGURE 5-1. DQM CONSOLE COMPONENT LOCATIONS, FRONT PANEL
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Set DQM channel attenuators to 0.2v per division position and the tester
switches as follows:

POLARITY to +
DIRECT-ATTEN. to ATTEN
PULSE-LEVEL to LEVEL
ATTEN. STEP to 0

Note
Each accentuated chart line now represents 1v.

Plug tester output plug into Channel 1 input jack. Turn on regulated
power supply and adjust for 50v output.

. With recorder chart speed at 5 cm per second, advance tester step at-

tenuator from O through 5, pausing at each step to allow sufficient
trace to be made. The trace should follow along each division line on
the chart. Reverse tester POLARITY switch and repeat. Perform
this step for each channel.

. Set PULSE-LEVEL switch to PULSE and ATTEN. STEP switch to pos-

ition 5. With recorder chart speed set at 10 mm per second, depress
MANUAL PULSE pushbutton until stylus stabilizes at full-scale left:.
Release pushbutton, reverse POLARITY switch, and depress pushbutton
until stylus stabilizes at full-scale right. Release pushbutton. The
trace should show the response of the stylus to a full-scale deflection
signal of either polarity and should track along the zero axis before,
after, and between pulses. Repeat for all channels.

Setrecorder channel attenuator controls at 2.0v per division and tester
DIRECT-ATTEN., switchtoDIRECT. The full 50v from the power supply
will now be applied to the recorder input. (Handle tester output plug
with care.) With the chart speed at 10 mm per second, manipulate PO-
LARITY switch to + and —, and observe full-scale deflection for each
channel, in turn.

. Stop recorder drive, turn off external 50v power supply, and disconnect

tester.

Restore recorder unit for operational use by reconnecting rear chassis
input connectors and setting the recorder front panel controls as follows:

Channel attenuators - 1v/div.
Chart speed - 2.5 mm/sec
Note

Whenthe rear chassis input connectors are en-
gaged, a 1.4:1 attenuator is automatically in-
serted in each analog input line. This allows
the full range of analog input voltage (+35v) to be
displayed over the full channel width of +25v
when the front panel channel attenuators are
set to 1v/div.
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5.3.3 Power-Off Test

Remove all power

ME 211 CHS

Note

from the unit and disconnect

the external cableat connector P716 before per-
forming the following checks.

1. Unfasten the two camlock fasteners on top of the DQM and pivot the
top-front panel forward.

2. Measure resistance between terminals TBl-a and TBl1-d. A reading
greater than 10 megohms should be obtained.

3. Depress actuator on interlock switch S6. The resistance reading be-
tween terminals TB1-a and TB1-d should be less than 0.5 ohm.

4. Measure resistance between the points listed in table 5-1, and observe
resistance reading.

5. Set controls as indicated in table 5-2 and measure resistance as in-
dicated therein,

TABLE 5-1. D-C RETURN, COMMON SIGNAL LINE, AND CONTROL SWITCH
CONTINUITY CHECK

Meter Connection Points

From

To

Resistance Reading

TB1l-c
Cik
P716-0
P716-14
P716-17
P716-21
P716-22
P716-23
P716-3
P716-5
PT716-7
P716-4
P716-6
P716-8

Equipment bond or
equipment ground

All readings will be leca thap
0.5 ohm.
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TABLE 5-2. SWITCH CONTINUITY CHECK

Switch

Switch
Position

Continuity
(Liess than 0.5 ohm)

Open Circuit

(Greater than 10 megohms)

IBM 7090

PLOT BD
1,1

PLOT BD
I

REGISTER

IP-709 or

Radar

B-GE

IBM 7090

B-GE

IBM 7090

B-GE

A

TB2-a to P716-9
TB2-c to TB2-d

P716-H to P716-9
TB2-d to TB2-¢

P716-B to P716-3
TB2-N to P716-L

P716-3 to P716-c
P716-K to P716-L

P716-D to P716-5
TB2-U to P716-L

P716-L to P716-12
P716-5 to P716-E

PT716-F to P716-17
TB3-c to P716-L

P716-G to P716-7
P716-L to P716-11

P716-H to P716-9
TB2-d to TB2-e

TB2-a to P716-9
TB2-c to TB2-d

P716-3 to P716-c
P716-K to P716-L

P716-B to P716-3
TB2-N to P716-L

PT716-L to P716-12
P716-5 to P716-E

P716-D to P716-5
TB2-U to P716-L

P716-G to P716-17
P716-L to P716-11

P716-F to P716-7
TB3-C to P716-L
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5.3.4 Power-On Test

1. Connect 115v, 60-cycle ac to terminal TB1-a, connect return line to
terminal TB1-b, and connect equipment bond to terminal TB1-c.

2. Manually activate interlock switch S6 by pulling actuator arm forward.
WARNING

Power is on when the interlock has been
bypassed in this manner, and terminals
with a maximum potential of 120vac are
exposed.

3. Observe that POWER ON indicator is lit.

4, Measure 48 + 6vdc potential between terminal Cl-a (positive) and C1-b
(negative).

CAUTION
Observe correct meter polarity.
Note

During the initial installation of the
equipment, 115vac was connected to the
transformer (T1) tap (TB5-g through
TB5-h) which gave the required 48vdc
output. It should not be necessary to
change the tap connections unless the
a-c input voltages vary from those which
were available at the time of assembly.

5. Set control switches to position, and observe condition of indicators in
accordance with table 5-3.

Note

All indicators except POWER ON and
IBM 7090 CONFIRM have four lamps
wired in a series-parallel circuit, with
two lamps in each series line. Therefore,
if an indicator does not appear to be uni-
formly lit, it is advisable to check the
lamps and make replacements if nec-
essary.
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TABLE 5-3. CONTROL SWITCH AND INDICATOR CHECK

. Group g Switch Position Indicator Lit
IBM 7090 IP-709 or Radar B-GE SELECT IP-709 OR RADAR*
SELECT B-GE*
PLOTBDI, II IBM 7090 B-GE SELECT IBM 7090*
SELECT B-GE*
PLOT BD III IBM 7090 B-GE SELECT IBM 7090%*
SELECT B-GE*
REGISTER A SELECT A*
B SELECT B*
FLIGHT PHASE Abort Actuated at ABORT *
Retrofire
Orbit Controllers ORBIT *
Console
Launch None
. * No other incicator in this group will be lit.

6. Tocheckthe Confirm indicators, attach a jumper wire from pin P716-14
toconnector pins indicated in table 5-4. The CONFIRM indicators in the

Indicator Lit column should light.

7. Remove jumper wire and reconnect all signal and power cables which

were removed (par. 5.3.2).
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TABLE 5-4. CONFIRM INDICATOR OPERATION CHECK

Connector Pin P716-14

Jumpered to Pin Group Indicator Lit
P716-T IBM 7090 IP-709
P716-U IBM 7090 RADAR
P716-V IBM 7090 B-GE
P716-N PLOTBD I, II IBM 7090
P716-15 PLOT BDI, I B-GE
P716-16 PLOT BD III IBM 7090
P716-P PLOT BD III B-GE
P716-13 REGISTER A
P716-M REGISTER B
P716-Y B-GE DATA QUALITY 01
P716-25 ‘ B-GE DATA QUALITY 62
P716-X B-GE DATA QUALITY 63
P716-24 B-GE DATA QUALITY Tn

5.3.5 Replacement of Signal Attenuator Resistors

Two attenuator resistors are placed in the input line of each channel of the recorder.
These resistors are balanced, and, should one fail, both must be replaced. The replace-
ment resistors must be selected so that the resistance ratio between the 5.6K resistor
and the 4K resistor is 4 to 1.
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CHAPTER 6

ILLUSTRATED PARTS BREAKDOWN

SECTION 1

INTRODUCTION

1.1 GENERAL

The replaceable assemblies, subassemblies, and detail parts of the console section
of the DQM are listed and illustrated in this chapter. The console section of the DQM is
manufactured by the International Business Machines Corporation, Federal Systems Divi-
sion, Kingston, N. Y.

1.2 PURPOSE AND USE

The Illustrated Parts Breakdown is used to obtain replacement parts and subassem-
blies for the console section of the DQM. A composite exploded view is used to show the
disassembly of the consoles. The Group Assembly Parts List (Sect. 2) provides a listing
of each part (keyed to index numbers on the exploded view) by part number, description,
and the quantity used with each assembly.

For purposes of procurement, any item with a 562-xxxx part number should be ref-
erenced with the part number of the overall assembly on which the item is used. IBM
Poughkeepsie part numbers are indicatedby the suffix P. A No No, entry in the Part Num-
ber column indicates that the assembly has no assigned part number,

6-1
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SECTION 2

GROUP ASSEMBLY PARTS LIST

Unit

List and Per

Index No. Part No. Description Assy

1- 5203384 Data Quality Monitor Console REF

Assembly. (See fig., 6-1 for
illustration.)

-1 3644622 Brace, Control Panel 1
-2 3213150 Screw, Shoulder 10-32 2
-3 3097723 Washer, Flat, No, 10 4
-4 3513021 Nut, Lock, 10-32 2
-5 3105431 Rivet, Alum. Csk Hd 26
-6 3514466 Screw, 8-32 2
-7 3208323 Washer, Lock, No. 8 2
-8 3208112 Washer, Flat, No. 8 2
-9 3208148 Nut, 8-32 2
-10 325678P Transformer 1
-11 3513862 Screw, 8-32 4
-12 3208323 Washer, Lock 4
-13 3208112 Washer, Flat, No. 8 4
-14 3208148 Nut, 8-32 4
_15 3509825 Fuse 2
-16 3213016 Stud, Cable Support 1
-17 3004089 Cable Clamp 1
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Unit
List and Per
Index No. Part No. Description Assy
1-18 3513862 Screw, 8-32 1
-19 3208323 Washer, Lock, No. 8 1
-20 3208112 Washer, Flat, No. 8 1
-21 3010349 Block, Terminal Taper Pin 1
-22 3208215 Screw, Bind Hd, 4-40 1
-23 3208413 Washer, Lock, No. 4 1
-24 3208377 Washer, Flat, No. 4 1
-25 3208097 Nut, 4-40 1
-26 562-1237 Plate, Rear DQM 1
-27 3109148 Fuse Holder (Post Type) 2
-28 134954P Capacitor, Electrolytic 1
-29 562-1289 Shield, Intlk Switch 1
-30 3513908 Screw, 6-32 2
-31 3208322 Washer, Lock, No. 6 2
-32 3208073 Washer, Flat, No. 6 2
-33 3004200 Switch, Sensitive Intlk 1
-34 3513908 Screw, 6-32 2
-35 3208322 Washer Lock, No. 6 2
-36 3208073 Washer, Flat, No, 6 2
-37 3004746 Bumper, Intlk Switch 1
T -38 134954P Capacitor Electrolytic 1
-39 3097745 Cable Clamp 1
-40 3513857 Screw, 10-32 1
-41 3000844 Washer, Lock, No. 10 1
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, Unit
List and , Per
Index No. Part No. Description Assy
1-42 3097723 Washer, No. 10 1
-43 3208140 Nut, 10-32 1
-44 3513020 Nut, Clinch, No. 10 1
-45 562-1288 Board, Comp, 10-Pos 1
-46 3509825 Resistor 4
-4 3091252 Lug, Turret 20
-48 3002409 Insulator 2
-49 3513862 Screw, 8-32 2
-50 3208323 Washer, Lock, No. 8 2
-51 3208112 Washer, Flat, No. 8 2
-52 3208148 Nut, 8-32 2
-53 3513857 Screw, 10-32 8
-54 3208458 Washer, Split, No. 10 8
-55 3097723 Washer, Flat, No. 10 8
-56 316433P Rectifier, Selenium 1
-57 3514466 Screw, 8-32 1
-58 3208323 Washer,Lock, No, 8 1
-59 3208112 Washer,Flat, No. 8 1
-60 3208148 Nut, 8-32 1
-61 562-1335 Barrier Strip, 20-Pos 2
-62 562-1243 Strip, Marker, 20-Pos 2
-63 3513856 Screw, 6-32 8
-64 3208072 Washer, Split, No, 6 8
-65 3097175 Nut, 6-32 8
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ME 911 Group Assembly Parts List
Unit
List and Per
Index No. Part No. Description Assy
1-66 562-1236 Frame, DQM 1
-67 562-1244 Strip, Marker, 10-Pos 1
-68 562-1334 Barrier Strip, 10-Pos 1
-69 562-1322 Shield, 10-Pos Bar Strip 1
-70 3212794 Insulator 2
-71 3513904 Screw, 6-32 2
-72 3208072 Washer, Split, No. 6 2
-73 3208073 Washer, Flat, No. 6 2
-74 3097175 Nut, 6-32 2
-75 .3519993 Screw, Csk Hd, 10-32 4
-76 3097186 Washer, Flat, No. 10 8
=17 3000844 Washer, Lock, No. 10 8
-78 3208140 Nut, 10-32 4
-79 3648532 Stud, Cable Support 2
-80 3207216 Cable Clamp 2
-81 3000844 Washer, Lock, No. 10 2
-82 3097186 Washer, Flat, No. 10 2
-83 3208140 Nut, 10-32 2
-84 562-1281 Brkt Conn Mounting 1
-85 562-1337 Connector, 22 Pins 1
-86 3513863 Screw, 8-32 8
-87 3208323 Washer, Lock, No, 8 8
-88 3208112 Washer, Flat, No. 8 8
-89 3208148 Nut, 8-32 8
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Units
List and Per
Index No. Part No. Description Assy
1-90 562-1336 Connector, 52 Pins 1
-91 3513857 Screw, 10-32 4
-92 3000844 Washer Lock, No, 10 4
-93 3097186 Washer, Flat, No. 10 4
-94 3208140 Nut, 10-32 4
-95 562-1238 Panel, Access Assy
-96 562-1241 Hinge, Piano 1
-97 3097726 Rivet, Flush, 1/8 Dia 5
-98 3513512 Rivet, Flush, 1/8 Dia 2
-99 3512809 Stud,Camlock 2
-100 3003604 Receptacle, Camlock 2
-101 3644622 Brace, Control Panel 1
-102 3213150 Screw, Shoulder, 10-32 2
-103 3097723 Washer, Flat, No, 10 4
-104 3513021 Nut, Lock, 10-32 2
-105 562-1344 Plate, Identification 1
-106 562-1235 Control Panel Marking 1
-107 3509863 Barrier, Mounting Short Side 5
-108 3127692 Indicator Unit, Short Mounting 4
-109 3003208 Lamp, Indicator, 55v 1
-110 3113066 Lamp Holder, Assembly 1
-111 3127686 Lamp,14v 96
-112 3127694 Indicator Unit, Long, Mounting 20
-113 3509864 Barrier Mounting, Long Side 30
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Units
List and Per
Index No. Part No. Description Assy
1-114 3513936 Screw, 8-32 4
-115 3208112 Washer, Flat, No. 8 8
-116 3513022 Nut, Lock, 8-32 4
-117 4T L1-3D Micro Switch, Toggle 5
-118 3509861 Display Screen, White 9
-119 562-1257 Label Insert 1
-120 3509859 Display Screen, Green 10
-121 562-1256 Label Insert 1
-122 562-1103 Label Insert 3
-123 562-1316 Label Insert 3
-124 562-1099 Label Insert 2
-125 562-1317 Label Insert 2
~126 562-1105 Label Insert 1
-127 562-1319 Label Insert 1
-128 562-1104 Label Insert 1
~-129 562-1318 Label Insert 1
-130 3509857 Display Screen, Red 3
~-131 562-1312 Label Insert 1
-132 562-1313 Label Insert 1
-133 562-1314 Label Insert 1
-134 3509858 Display Screen, Yellow 2
-135 562-1315 Label Insert 1
-136 562-1119 Label Insert 1
-137 562-1118 Label Insert 2
-138 562-1117 Label Insert 1

6-7



Group Assembly Parts List

72 84 85 86

62

6-9/6-10

CH 6 ME 911

FIGURE 6-1. DQM EXPLODED VIEW

122 123 124 2%
¢ 120 18 120

"ns

o
N " 2
- e
doo o o
Nz mn 3
o &
mo
~
oo S
oo 8
Qo oo 0
Nz o
oo
-




APP A ME 911 Sanborn Equipment
Instruction Manual

APPENDIX A

SANBORN BASIC RECORDING SYSTEM,
MODELS 350/850, INSTRUCTION MANUAL



Sanborn
RECORDING SYSTEM

MODELS 356-5480, 358-5480

SANBORN COMPANY

WALTHAM 54, MASSACHUSETTS
IM-356-5480-2



INSTRUCTION MANUAL

RECORDING SYSTEM
MODEL 356-5480
AND
MODEL 358-5480

Sanborn Company
WALTHAM 54, MASS.



TABLE OF CONTENTS

Paragraph Page
SECTION I INTRODUCTION AND SPECIFICATIONS
1 Introduction 1
2  System Specifications 1

SECTION II DESCRIPTION AND CHARACTERISTICS OF SYSTEM COMPONENTS

1  Cabinet Model 358-1100P 2
2 Power Supply Model 358-400P or 356~400PW 2
3 Driver Amplifier Model 350-600B 2
4  Control Panel Model 358-600 and 356-600 4
5 Calibration Procedure 5
6 Recorders Models 358-100, 356-100N and 356-100W 5
SECTION III MAINTENANCE
1  Replacing the Cabinet Air Filter 11
2  Lubrication 11
3  Driver Amplifiers and Power Supply 11
4 Recorder _ 13
S  Adjusting the Damping 13
6 Replacing Writing Arms 13
7  Correcting An Indistinct Baseline 14
8  Replacing The Galvanometer Coil Housing and Cap Assembly 14
9  Adjusting the Magnet Shunt 15
10  Adjusting the Paper Brake 17
11 Cleaning the Paper Brake Roll 17



TABLE OF CONTENTS

Paragraph Page
SECTION IV OPERATION

1 Installation of System 18
2 Checking the System (After all shipping screws etc. have been 18
removed)
3  Operation of System 19
4 Remote Operation 19
5 Removing the Record 20
6 Installing Permapaper 20
7  Using Sanborn Chart Viewer Model 276 21
8 Auxiliary Marker 22
9  Multi-Marker Model 199 22




SECTION I
INTRODUCTION AND SPECIFICATIONS

INTRODUCTION

The Sanborn Direct Writing Recording Systems Models 358-5480 and 356-5480 record
instantaneous permanent records of input variables against a time base. The Systems
provide a maximum recording sensitivity of 0. 1 volt/div. without the use of Preamplifiers.
The difference between the two systems is that the 358-5480 provides eight recording
channels and 356-5480 provides six recording channels. Each System consists of a
Recorder, 6 or 8 Driver Amplifiers (one for each recording channel), a Power Supply

for the Driver Amplifiers, a cabinet and a Control Panel. A combination of the following
five instruments make up a System.

CABINET MODEL 358-1100P

RECORDER MODEL 358-100, 356-100N, or 356-100W

DRIVER AMPLIFIER MODEL 350-600B

DRIVER AMPLIFIER POWER SUPPLY MODEL 358400P or 356400PW
CONTROL PANEL MODEL 358-600 or 356-600

SYSTEM SPECIFICATIONS
These specifications apply to each channel. (They include the Control Panel, the Driver

Amplifier and the Galvanometer).

SENSITIVITY: .1, .2, .5 1, 2 and 5 volts/div. nominal.
CALIBRATION: + 2 volts £1% internal.

ATTENUATOR ERROR: 12% of full scale.

GAIN ADJUSTMENT: 38% to 108% of nominal.

INPUT: Single-ended 100,000 ohms £5% input impedance.

ZERO ADJUSTMENT: +100%, uncalibrated. The stylus may be positioned any-

where on the chart.
DRIFT: (After warmup) Maximum . 25 div/ 10°c temperature change from 20°C to
40°C. Maximum .1 div for line voltage variation from
103 to 127 volts.
GAIN VARIATION: Maximum 1% with temperature change from 20°C to 40°C
and line voltage changes from 103 to 127 volts.
FREQUENCY RESPONSE: Galvanometer only: Down 3 db at the natural frequency, with
71% of critical damping.

Galvanometer and Driver Amplifier: At 10 div. peak - to-

peak amplitude, and adjusted to 71% of critical damping,
response is from DC to 3 db down at 125 cycles with long
writing arms (6-ch. wide recorders) and from DC to 3 db
down at 150 cycles with short writing arms (6-ch. narrow
and 8-ch. recorders).
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SECTION II
DESCRIPTION AND CHARACTERISTICS OF SYSTEM COMPONENTS

CABINET MODEL 358-1100P

This is the standard cabinet for either the six or eight channel Recording System. The
Cabinet contains the racks for the Recorder and Control Panel, its own control panel
which controls the System power, the cooling system and a cable for interconnecting

the System.

The controls on the Cabinet Control Panel Model 858-1100-C4 consist of a master power
switch, a power indicator light and two 15 amp. fuses. The master power switch
(OFF /ON) is the only power control for the complete System.

POWER SUPPLY MODEL 358-400P OR 356400PW
This Power Supply delivers power to the Driver Amplifiers. The Power Supply is
mounted at the rear of the Recorder, and six or eight Driver Amplifiers are plugged

into it.

Model 356-400PW is used whenever Recorder 356-100W is used. This is the six channel
Recorder which cannot be later expanded into an eight channel recorder. As a result
the 356~400PW is built to accommodate only six Driver Amplifiers. The Power Supply
delivers the following voltages to each Driver Amplifier:

+15 VDC at 100 to 500 ma. unregulated.

-15 VDC at 100 to 500 ma. unregulated.

+12,3 VDC at 0.8 ma. regulated to 1% against line voltage changes.

-12.3 VDC at 0.8 ma. regulated to 1% against line voltage changes.
R441 is adjusted at the factory for exactly -12. 3 volts at terminal 1 of J416. R441 is on
the regulator sub-assembly just below T401. J416 is the connector on Power Supply into
which the regulator sub -assembly plugs.

This adjustment should be checked at maintenance intervals and whenever a Power

Supply or regulator sub-assembly component is changed.

DRIVER AMPLIFIER MODEL 350-600B
The Driver Amplifier is a transistorized Power Amplifier which receives the input from
the Control Panel and changes the signal to a proportional current which drives the

galvanometer. The Driver Amplifier receives its operating power from Power Supply
Model 358-400P or 356~400PW into which it is plugged.




CHARACTERISTICS

SIGNAL INPUT: Single-ended, 500K ohms minimum.

POSITION INPUT: Single-ended, approximately 7K ohms.

SENSITIVITY: 100 mv/div. £2. 5 volts to reach chart edge from chart
center,

RATED OUTPUT: Full scale corresponds to #400 milliamperes through an

ungrounded 17.5 ohm load. Output resistance is approxi-
‘mately 2000 ohms. '

OUTPUT LINEARITY: Within . 1% over £400 ma.

ELECTRICAL LIMITING: Approximately £115% of full scale.

FREQUENCY RESPONSE: (Without equalization but with high frequency stabilization
network). 0-20KC within 3 db. at five volts rms.,
measured across 17.5 ohm resistive load which may be
shunted by up to 0. 1 mfd.

FREQUENCY RESPONSE: (With equalization). 0-10 cps., essentially flat, rising to
+7 and then to +17 db. as adjusted at 150 cps. Ultimate
boost approximately 30 db. Galvanometer damping is
adjusted for optimum response, typically about 115% of
critical damping. Recording system response is then flat
to 150 cps. within 3 db.

SOURCE RESISTANCE: Signal source resistance must be less than 10, 000 ohms,
to avoid baseline shift when switching between the X1 and
X2 ATTENUATOR positions.

ADJUSTMENT

This adjustment is done at the factory and need be readjusted only when the Driver

Amplifier is changed or when a Driver Amplifier component is changed.

To adjust:
a. Determine which writing arm is being used, and find the associated test frequency

and test amplitude from the table below:

Model Writing Arm Test Frequency Test Amplitude
350-600B short 125 c. p. s. 9 mm.
350-600B long 125 c. p. s. 7 mm.

b. Connect a sine wave oscillator to the Control Panel input. Set signal frequency to ten
cycles, paper speed to 5 mm./sec., maximum usable stylus heat, and adjust the signal
and/or sensitivity for 10 mm. peak-to-peak deflection, centered about the chart center.
Galvanometer damping control and Driver Amplifier equalization control should be set
at approximately the center of their ranges.



ADJUSTMENT (Continued) ‘

¢. Now, keeping the oscillator amplitude constant, raise the oscillator frequency to the

test frequency given in table above. Use the Driver Amplifier equilization control to

set the peak-to-peak chart deflection to the test amplitude given in the table.

d. Reduce oscillator frequency to 55 cycles/second. Adjust galvanometer damping
control for 10 mm. peak-to-peak deflection.

e. Return oscillator frequency to ten cycles/second. Change the signal level and/or

sensitivity to obtain 10 mm. peak-to- peak deflection again. Now repeat steps c and d
for readjustment as needed.

CONTROL PANEL MODEL 358-600 AND 356-600
This Panel controls the six or eight recording channels. It has on its front panel three
controls and a signal input jack for each channel. At the Control Panel rear is a signal

input for each channel. The rear inputs are accessible by opening the Cabinet rear door.

The Control Panel controls are:

V/DIV: An eight position switch offering six sensitivities, a CAL position
and an OFF position.
The sensitivities are: .1, .2, .5, 1, 2 and 5 volts/div. nominal. . .
The CAL position provides an internal calibration signal of +2 volts

*+1% for calibration purposes.

SENSITIVITY: Adjust the gain of the channel to the nominal sensitivity of 100
millivolts/division.

POSITION: Adjusts the stylus position onthe chart.

INPUT: Single-ended input jack for input signal.

REAR INPUT: Two pin connector for input signal. Pin 1 is for the signal.

Pin 2 is grounded.

The two transistors on the Control Panel regulate the positioning voltages (positive and
negative 12 volts).




3.

CALIBRATION PROCEDURE

a. An accurate +2.0 volt DC source, single ended to ground is required.

b. Set the RANGE switch on the front panel to the maximum sensitivity 0.1 V/mm.

c. Connect the 42.0 volts DC to the channel under test and adjust the SENSITIVITY
control for exactly 2.0 cm. deflection on the paper.

d. Now turn the RANGE switch to the CALIBRATE position. This applies a +2,0 volt
signal internally to the circuit. The deflection should be the same as that appearing
with the external +2,0 volts applied to the circuit. If the deflection is not the same,
adjust R441 (miniature pot) of the Voltage Regulator Card Model 358-400-C4.

The Voltage Regulator Card is plugged into J416, at the bottom center of the power
supply, mounted on the rear of the Recorder.

2y
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instantaneous permanent records of input variables against a time base.
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RECORDERS MODELS 358-100, 356-100N AND 356-100W (Continued)

In each channel, a galvanometer moves a heated stylus over the plasticcoated Sanborn
Permapaper as the paper is drawn over a sharp edge platen. The Permapaper has
rectilinear co-ordinates for time reference and amplitude reference. As the Permapaper
is drawn over the platen at a constant speed, the stylus moves over it in proportion to

the input signal voltage level and frequency, making permanent recording of the input

waveform.

A. THE SANBORN PERMAPAPER CHART
Six-Channel Recorder Model 356-100W records six channels of information. Each

channel on the Permapaper is five centimeters wide.

Six-Channel Recorder Model 356-100N and Eight Channel Recorder Model 358-100
record six or eight channels of information respectively on Permapaper channels

which are four centimeters wide.

The four centimeter and the five centimeter wide channels are divided into fifty
divisions. For calibration purposes, the divisions on the four centimeter wide

Permapaper may be considered full millimeters or centimeters.

The Six-Channel Recorder Model 356-100N can be modified to become an Eight-

Channel Recorder.

The vertical, or transversal, co-ordinates are for time reference. They are
continuous from margin to margin over the six or eight channels so that the timing

of events in any of the channels may be studied in relation to one another. Fifth lines
are accentuated, and heavy lines in the spaces between channels mark 100 millimeter

intexrvals.
Non-critical (off-on) information such as timing, marking and reference coding pulses

may be recorded in the Permapaper margins. A standard marker for timing and
marking writes in the right maxrgin.

The Sanborn Permapaper comes in 200 foot rolls. It has either 4 cm. or 5 cm.

wide channels.

Identification and notes may be written directly on the Permapaper with ballpoint pen,
pencil, or fountain pen. Special points of interest may be called out by marker traces
recorded either manually by the TIME/OFF /MARK switch, or remotely thru the
pProper connection. Sanborn Multimarkers Model 199 may be installed in any or all

channels to provide special marking facilities.



A.

THE SANBORN PERMAPAPER CHART (Continued)
The paper drive motor is a synchronous, 1800 rpm, 1/12 hp. electric motor. This
motor maintains a constant speed so long as the power line frequency is constant and

there is no unreasonable overload.

There are nine paper speeds: 100, 50, 25, 10, 5, 2.5, 1.0, 0.5, and 0.25 mm. /sec.
Paper speeds are selected by pressing the appropriate button. Electrically operated

clutches select the required combination of gears.

GALVANOMETER
Recording is done by moving-coil galvanometers having separate permanent magnets.
Plastic covers prevent entry of foreign matter into the movement. The coil has two
windings: the outside winding carries feedback voltages which are applied to the power
amplifier for damping; the inside winding carries the signal currents.
CHARACTERISTICS:
Sensitivity: 16 ma. /div. (0.031") deflection for narrow paper. 16 ma. /div
(1 mm) deflection for wide paper.
Rise Time: The time to reach 90% of final deflection when the galvanometer
is critically damped is 7 milliseconds.
Natural Frequency: 55 cps. with short stylus.
45 cps. with long stylus.
Frequency Response: The frequency response of the galvanometer damped 70%

of critical is 3 db. down at its natural resonant frequency.

Damping: Source impedance for critical damping is 3 ohms. This is
supplied by the Driver Amplifier whose output impedance is
controlled by the velocity feedback voltage from the feedback
winding. Feedback is adjustable over a damping range from
60% to 110% of critical damping.

Linearity: The deflection vs. input current characteristic is linear within
10. 25 division.

Hysteresis: Previous signals do not affect the trace more than 0. 15 division.

Torque: 250, 000 dyne centimeters developed by 160 ma. for a 10-
division deflection.




Coil Resistance:

Flux Density:
Writing Arm:

Drift:

Signal winding: 15 ohms cold, 17.5 ohms hot. Feedback

winding: 15 ohms.

8000 gauss minimum in air gap between poles.

Sanborn Number 398, long, for use with wide channel recorder.
Sanborn Number 399, short, for use with narrow channel recorder.
Less than 0. 1 volt equivalent input.

C. CONTROLS AND INDICATORS
The following controls and indicators are on the recorder panel:

STYLUS HEAT:

MOTOR:

PAPER FOOTAGE
INDICATOR:

TIME/OFF /MARK:

PAPER SPEED:

Each control determines the heat of the stylus writing in the
channel directly below it. Optimum setting of each control
depends on the writing speed required by the input variable.
Accordingly, set each control for best trace appearance when
setting up system. Once adjusted at any paper speed, the trace
density will remain the same at other speeds because the paper
speed shift automatically adjusts the stylus heat in proportion
to the change in speed.

This switch starts and stops the paper drive. In the ON posi-
tion it switches power to the paper drive motor and appropriate
stylus heat circuits. In the OFF position, power is disconnected
from these circuits except that a small amount of stylus heat is
applied to prevent the styli from sticking to the Permapaper.

In the REMOTE position, start-stop control is transferred to a

remote control.

The recorder holds 200-foot rolls of Permapaper. As Perma-
paper is used the indicator shows red. The figure opposite the
end of the red section indicates in feet the amount of Permapaper
left.

TIME position provides a mark at the rate of a pulse per

second in the right margin which continues until the switch posi-
tion is changed. MARK position provides a single pulse which
continues as long as the switch is held to MARK.

Pushing the appropriate button selects the desired paper speed.
The REMOTE button switches control to a remote circuit. Paper
speeds may be changed while the paper drive motor is either off
or running. When all buttons are out the paper runs through at

0.25 mm. /sec.
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SANBORN

PERMAPAPER

Eight Six Six
Channel Channel Channel
Wide Narrow
Sanborn No. Sanborn No. Sanbom No.
Green
Coordinates on
Opaque 651-58 651-57 651-56
White
Background
Black
Coordinates on
Opagque 651-48 651-47 651-46
White
Background
*Orange
Coordinates on
Translucent 651-188 651-187 651-186
White
Background

* Suitable for making Ozalid reproductions




SECTION I

MAINTENANCE
REPLACING THE CABINET AIR FILTER
To replace the filter Sanborn Number 358-1122, remove 3 knurled screws.
Lift the grill and pull the bottom out and away from the frame.
Pull out the filter.
Install new filter by reversing the above procedure.
LUBRICATION
Experience has shown that more attention must be paid to the lubrication of Sanborn
Systems.
Check and lubricate the blower motor at least every 3 months with Sanborn Recorder
Lubricant 39LU-8 oil. For 24 hour a day operation more frequent checks should be made.
Oil cups are on both ends of the motor and are accessible by removing the two chrome-
plated metal plugs located on the top cover of the blower case. Do not use rust prevention
or cleaning oils.
Do not over-lubricate. Wipe up overflows or spills.
Lubricate the paper drive motor at least every 3 months with Sanborn Recorder
Lubricant 39LU-8 oil or SAE 10 electric motor oil. For 24 hours a day operation more
frequent checks should be made. Oil cups are on both ends of the motor, above each
bearing, and may be reached through front of Recorder. DO NOT use rust prevention or
cleaning oils. '
The gear box should be lubricated every 3 months or every 500 hours. Lubricate as
follows: oil all visible oilite bearings with Lubricant 39LU-8 oil. il between every gear.
Apply moderate amount of Lubricant 39LU-7 grease on gear teeth.
At least once a year lower platen table and remove Permapaper to lubricate gears along
left wall of Recorder with Sanborn Recorder Lubricant 39LU-7.
Lubricate drive chains with Anderol L-732 or equivalent every 500 hours. (Every 3
months). Remove chrome covers directly behind Paper Supply Spindle. Check and clean
chain. Use a sash brush to apply lubricant to chains.

DRIVER AMPLIFIERS AND POWER SUPPLY

There are no routine maintenance adjustments for the Driver Amplifiers and Power
Supply. Failure of their component parts is rare. Any trouble originating in the Driver
Amplifier is usually caused by the transistors. This can be eliminated if the warnings

about operating the recorder in the extended position or blocking the flow of air are heeded.

11
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ﬁRELIMINARY ADJUSTMENT:
CRITICAL DAMPING

FINAL ADJUSTMENT:
ZERO TO 4% OVERSHOOT

INCORRECT ADJUSTMENT:
OSCILLATION

A

INCORRECT ADJUSTMENT:
EXCESSIVE OVERSHOOT

(ﬁ:ORREcr ADJUSTMENT
OVERDAMPED

DAMPING CONTROL ADJUSTMENT




RECORDER

The recorder may be pulled forward 7 1/2 inches for access to the recording compart-
ment. Pull up on the two latches on each side of the bottom of the recorder front panel,
underneath the paper take-up posts. Holding the latches up, pull the recorder toward
you as far as it will go.

Do not operate the system continuously with the recorder extended. To do so blocks

the circulation of air within the system; this is detrimental to its operation.

To replace the recorder in its normal operating position simply push it into the cabinet.
The latches will lock it automatically.

The following paragraphs are Recorder Maintenance.

ADJUSTING THE DAMPING
Pull the recorder out to its maintenance position. The screwdriver-adjusted controls

on the transfer chassis above the galvanometers are the damping controls.

Calibrate the channel for a 10-division deflection. Record a series of square waves with
the calibration signal. Adjust the damping control for a square wave having a sharp
upper corner leading edge, with a slight overshoot not exeeeding 4% of the amplitude
(1/2 division). The square wave must be neither overdamped (round corner) nor under-
damped (spiked corner). If the damping adjustment does not give the desired result,

adjust the damping and equalization controls as described in Section II, paragraph 3.

REPLACING WRITING ARMS
Pull the recorder forward to its maintenance position. Open the record-viewing window.

Lower the paper table.

Loosen the writing arm clamping screw which holds the writing arm in place. Be care-

ful that magnetic-pull does not cause the screwdriver to damage the galvanometer.
Lift the writing arm clear of its clamp.

Insert the replacement writing arm in the clamp. Be sure it is seated properly over

the clamp screw; push it down gently but firmly as far into the clamp as it will go.

Tighten the clamping screw.

13
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CORRECTING AN INDISTINCT BASELINE
Record traces may blur after the recorder has had considerable use. Before taking
steps to correct this condition, check trace definition by turning the STYLUS HEAT

control over a wide range. Check writing arm clamping screw, it should be tight.

If a better STYLUS HEAT control position cannot be found, turn off the power and

perform the following adjustments.

Remove the writing arm producing the faulty trace and examine the surface of the hot-
wire stylus. If the stylus is dirty, clean it by scraping it gently with a sharp

blade or rub it carefully with fine sandpaper. Do not use steel wool or abrasives
containing metal particles. If the ribbon is bent, straighten it carefully with

tweezers. Replace the writing arm and check the trace.

If the trace is still not satisfactory check the stylus force on the paper with Stylus
Pressure Tester Model 442, If stylus force needs to be increased, remove the
writing arm and carefully bend the rods slightly near the mounting base to lower

the stylus by 1/16 inch. Replace the writing arm and check the trace.

If the trace is still not satisfactory, try the preceding steps once more.
Discard the writing arm if they fail.

If a new writing arm makes a faulty trace, check to see that it is properly installed

and that is was not damaged in installation.

If all or most of the traces are blurred, check the Permapaper as it passes over
the platen at the top of the paper table. There should be no sign of looseness; the
paper should be taut as it passes over the platen so that the stylus has as sharp and
small a surface as possible on which to write. Adjust the paper brake for optimum

paper tension.

REPLACING THE GALVANOMETER COIL HOUSING AND CAP ASSEMBLY
The Galvanometer Insert is the coil, coil housing and bakelite cap which fits inside the
magnet. This assembly is Sanborn Number 606. To replace it, turn the power off,

pull the recorder out to its maintenance position, and proceed as follows:

Remove writing arm.

Unplug galvanometer cable. Disconnect the cable from the galvanometer.




REPLACING THE GALVANOMETER COIL HOUSING AND CAP ASSEMBLY (Continued)
Adjust the magnetic shunt for maximum shunting. The magnetic shunt is the bar
mounted on the left side of the magnet pole pieces. Turn the adjustment on the front
end of the shunt (use a screwdriver with a 1/4 inch blade or 5/16 inch hexagonal
wrench) until you can see the shunt block the three holes in the side of its case. In
this position, the shunt acts as a keeper for the magnet; failure to perform this step

before removing the galvanometer housing weakens the magnet.

Remove the two screws which hold the housing to the magnet. Each screw is about an
inch from the writing arm clamp; one screw is directly in front of it, the other

directly behind it.

Lift the galvanometer housing straight out of the magnet. Wrap the assembly for
shipment as soon as possible, using the shipping tube in which its replacement was

shipped, or packing adequate to protect the coil which is now exposed.

Before installing the replacement housing, clean the surfaces of the pole pieces with

a clean, dry, lintfree cloth to remove any metallic particles.

Insert the replacement housing into the magnet; replace, but do not tighten, the two
screws which secure the assembly. Connect the cable. Plug the connector into the

socket.

Replace the writing arm. Carefully rotate the galvanometer housing to place the stylus
on the chart center line; there is a slight amount of play in the galvanometer housing to
allow for this adjustment. When the galvanometer housing is correctly aligned, tighten

the two screws which secure the housing to the magnet.

Turn the recorder on and adjust the magnetic shunt, see paragraph 9 Adjusting the
Magnet Shunt.

ADJUSTING THE MAGNET SHUNT

The magnet shunt should be adjusted after any major repair work is done on the
galvanometer. The shunt is on the left side of the galvanometer pole pieces. Use a
5/16" hexagonal wrench or a 1/4" blade screwdriver.

Calibrate the adjacent channel for a 10-division deflection. Unplug the adjacent

galvanometer and plug the galvanometer to be adjusted into the adjacent channel

connector.

Without disturbing any of the amplifier settings, press the adjacent channel CAL button
and adjust the magnet shunt for a 10-division deflection. This procedure makes the
sensitivities of the galvanometers equal. Connect each galvanometer to its channel.

Check damping of newly-adjusted galvanometer.

15



16

/ WRITING ARM CLAMPING SCREW

STYLUS-TRAVEL
LIMITING ADJUSTMENT

STYLUS PRESSURE ADJUSTMENT

STYLUS ZERO ADJUSTMENT

GALVANOMETER INSERT
606

STYLUS NO. 399 FOR 4cm PAPER.
NO. 398 FOR 5cm PAPER

SHUNT BLOCK 158-1005 (Order Separately)

SHUNT STEP BLOCK 158-1004
COVERSHUNT 158-1007

HOUSING SCREW

CABLE, GALVY
CONNECTOR 10G11-1IMWL
(Order Separately)

POLE PIECE

HUNT ADJUSTMENT ASSEMBLY

GALVY SHIELD
358-1007
(Order Separately)

MAGNET

151-1001

GALVY ADJUSTING PLATE
158-1003P1
% (Order Separately)

SANBORN GALVANOMETER MODEL 607
WITH GALVY ADJUSTING PLATE,
GALVY SHIELD, CABLE AND STYLUS
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11.

ADJUSTING THE PAPER BRAKE

The paper brake is the black rubber roll behind the platen table. It is visible when the
Platen table is lowered. It determines the tautness of the Permapaper by providing
drag against which the paper drive works.

Braking is adjusted by turning the brake spring retainer clockwise to increase tension,
or counterclockwise to decrease tension.

Pull the recorder out to its maintenance position. Identify the adjustment which is on
the left side of the recorder, by looking at the drive roll for orientation; its left hub

is slotted for screwdriver adjustment.

The criterion for proper paper brake drag adjustment is the shape of the Permapaper
as it passes over the writing platen. Tension should not be so low as to make the
paper curve as it passes over the platen, exposing more area to the heated stylus than
is consistent with clear, sharp traces, nor should the paper be so taut as to risk
tearing. Accordingly, after locating the adjustment, lift the paper table to its normal
operating position, and lock it in place, run the paper drive at 50 mm. /second, and

adjust the paper drag brake tension for sharpest traces.

CLEANING THE PAPER BRAKE ROLL
Clean the paper brake roll after using ten rolls of Permapaper, or every six months,

or whenever the roll appears to need cleaning. Clean the roll with an organic agent.

Recommended:
Rub-R-Vive FO-128
made by made by
Schwartz Chemical Company Fine Organics, Inc.
326~328 West 70th Street 211 East 19th Street
New York 23, New York New York 3, New York

17
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SECTION 1V
OPERATION

INSTALLATION OF SYSTEM

The recorder, galvanometers, paper drive motor chain and stylus guard retainer are
held in place during shipment to prevent damage. Open the cabinet door and remove the
four copper screws which hold the recorder to the cabinet shipping brackets. At the
recorder front, remove the two copper screws (one on each side toward the recorder
top) which hold the recorder to the cabinet front. Pull up on the two recorder locks

on each side of bottom of the recorder front panel and pull the recorder toward you as
far as it will go. Remove the two copper screws (one on each side of the recorder) and
then push the recorder back into the cabinet. The locks will close automatically.

Open the recorder viewing window by pulling the two latches toward each other to
unlock it, and pulling it open to the left. A stylus guard retainer is taped to the platen
table. Remove it. Replace on shipment. Unlock the platen table by pulling out the
platen table lock on the lower left side of the platen table. Rotate out and up the table
lock to free the platen table and carefully lower the platen table to its resting position.
Lift the Permapaper spool out of the recorder. Look in through the paper compartment
and identify two chrome plate plug buttons. Pry out the right hand button. It holds

the motor chain in place. Replace with button supplied as an accessory. Replace the

Permapaper spool and close and lock platen table and viewing window.
Move the System to its operating location. Do not obstruct the air filter.

Check that the power available for the system is at the right voltage and frequency. The
voltage may vary between 105 and 130 volts with no effect on the accuracy of the
recording. Line frequency should be exactly on its rated value if there is to be no

time-axis error in the final recording.
No elaborate leveling procedures are required for the system.

CHECKING THE SYSTEM (After all shipping screws etc. have been removed)

Set the MASTER POWER switch to OFF and connect the system to the power line with
the furnished heavy duty line cord. Ground the cabinet through the grounding lead at
the male end of the cord. Set the MASTER POWER switch to ON and listen for the
blower. If you cannot hear the blower, check it by placing a sheet of paper in front of
the air filter and look for the suction effect caused by the air passing through the
system. If the blower is not functioning, turn the system OFF immediately and
investigate the trouble,

Get acquainted with the system using this manual before starting operations.




3.

OPERATION OF SYSTEM

Experience will show the most convenient operating procedure for any recording

praoblem. The procedure outlined below is a series of suggested basic steps to be

followed in making the record.

a. Do not operate the system continuously with the recorder extended. This blocks .
the circulation of air within the system.

b, Turn the MASTER POWER switch to ON and allow the system ample warm-up time,
Be sure the cabinet blower is operating.

c. Calibrate the channels as follows: Center the styli on the chart with the Control
Panel POSITION controls. Rotate the Control Panel V/DIV switches between OF F
and CAL and adjust the Control Panel SENSITIVITY controls for 20 div. deflections.
The channels are now adjusted to their nominal sensitivities of 100 mv, /div.

d. Check the Permapaper supply.

e. Apply the input signals to the Control Panel. Run the recorder at any paper speed.
Turn the motor switch to ON, advance the Control Panel V/DIV switch for the
desired sensitivity and adjust the recorder stylus heat control for best trace
appearance,

f. Select the paper speed for recording.

g. To start recording, turn recorder MOTOR switch to ON. Mark and time recording
as desired.

h. To stop recording, turn MOTOR switch to OFF.

i. For operation from a remote location, switch circuits to REMOTE, and see
REMOTE OPERATION, paragraph 4.

REMOTE OPERATION
The following operations may be performed from a remote point:
Select paper drive speed
Start and stop paper drive
Mark records
Remote connections are made to the recorder through J412 on the Driver Power Supply.

A connector is supplied with the instrument.

Remote controls operate from a 24 volt source in the Driver Power Supply. Remote
switching involves returning the 24 volts to the appropriate circuits. The +24 volt
point is terminal 14 of J412.

19
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REMOTE OPERATION (Continued)
Marker: The marker return is terminal 1. Connect terminals 1 and 14 to a SPST

switch; close switch to mark,

Paper Drive Start-Stop: The paper drive return is terminal 3. Connect a SPST switch to

terminal 14 and 3; close switch to start, open to stop.

Speed Selector: Terminals 8, 9, 10 and 11 are the returns to the speed control relays.

Return terminal 14 to the terminals indicated in the table below.

Speed (mm. /sec.) Return to terminals
100 8, 9, 10 and 11
S0 9, 10, and 11
25 10 and 11
10 8, 9 and 11
) 9 and 11
2.5 11
1.0 8 and 9
0.5 9
0. 25 open

REMOVING THE RECORD

To remove the record:

Cut Permapaper between paper take-up and recorder.

Push take-up latch toward recorder panel.

Lift right end of take-up spindle.

Use both hands as spindle will slide out of roll.

Lift paper take- up spindle off and away from recorder. Remove record.

Replace empty take-up spindle on recorder. Lock it in place by pulling latch toward you.

NOTE: If recorxd is to be viewed on Sanborn Chart Viewer the hexagonal fibre core

must be placed on Paper Take-Up spindle.

INSTALLING PERMAPAPER

a. Open the record viewing window by pushing the two latches toward each other to
unlock it, and pulling it open to the left.

b. Unlock the platen table by pulling out the platen table lock on lower left side of
platen table.

c. Rotate out and up the table lock. Hold hand against platen table and carefully lower

to its resting position,
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INSTALLING PERMAPAPER (Continued)

d.

i.

j.

Lift the Permapaper spool out of the recorder. Pull the left side disc from the spool.
Remove and dispose of the unused paper and core.

Place new Permapaper on spindle so that when the right end disc is held in your right
hand the paper leaves the roll from the bottom toward you.

Replace the left end disc. Press the discs toward each other so that the surface of
each disc fits snugly against the Permapaper.

Place the Permapaper spool in the recorder.

Pull the Permapaper evenly over, and about 18 inches beyond, the edge of the
platen table.

Raise the platen table to its normal operating position and lock it in place by
rotating the table lock down and in. Push in platen table lock. Push the pressure
roll evenly inward to hold the paper against the drive roll.

Fold back about 3 inches of paper and insert the leading edge of the paper into the
opening just above the channel indicator plate. Run the chart at 5 mm. /second,
and feed Permapaper until the drive roll catches it. Hold fingers against channel
indicator plate until paper feeds out.

As the paper moves out of the recorder, change speeds to 100 mm. /second until
paper is tracking properly at platen. Cut off excess paper leaving about 6 inches.
Pull it under the take-up shaft. Hold paper straight out and tight. Adjust fibre
core until it is centered on paper. Carefully wrap and hold paper around core.
Keep core in same position with respect to paper, set speed 5 mm. /second. As
paper rolls on spindle, see that it is wrapping evenly. Roll end must be flat
within 1/16 inch to be viewed on SANBORN CHART VIEWER.

USING SANBORN CHART VIEWER MODEL 276
To edit and analyze the record on a Sanborn Chart Viewer Model 276, the record must

be wound on the Recorder paper take-up following the instructions of paragraph 6.

Use the supplied hexagonal tibre core on the paper take-up shaft.

The completed record must have a roll end which is flat within 1/16 inch.
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AUXILIARY MARKER

The auxiliary marker is added to the galvanometer left hand side. It may be AC
driven similar to the galvanometer right hand side marker or DC driven by a Sanborn
DC Transistor Marker Amplifier Model 188AP or 188APM.

If the marker is AC driven, 110 VAC must be supplied externally. Apply the external
110 VAC between pins 5 and 16 on J412 to mark and remove the voltage to stop marking.

J412 is located on the driver amplifier power supply at the recorder rear.

If the marker is driven by a Sanborn DC Marker Amplifier Model 188AP, operate as
follows: When a mark is desired, apply +1.5 VDC having a source impedance up to
1000 ohms between pins 16 and 18 (ground) on J412 and remove the voltage to stop
marking. The current from the voltage source will be approximately .5 ma. Higher
voltages may be used but 3,000 ohms for each additional volt must be added to the

source impedance.

If the marker is driven by a Sanborn DC Marker Amplifier Model 188APM, operate as
follows: When a mark is desired, apply +1.5 VDC or -1. 5 VDC having a source impedance
up to 1000 ohms between pins 16 and 18 (ground) on J412 and remove the voltage to stop
marking. This marker amplifier provides two marking signals (+ or - signal). The
current from the voltage source will be approximately .5 ma. Higher voltages may be

used but 3, 000 ohms for each additional volt must be added to the source impedance.

If the standard right hand marker is driven by a Marker Amplifier Model 188AP or
188APM, the voltages mentioned above for the Model 188AP or 188APM are applied
between pins 17 and 18 on J412,

The Multi-marker records four on-off events on one recording channel, Each multi-
marker has 5 leads, one lead for each of the four event markers and a common return
lead. Coil resistance is about 3.8 ohms. Deflection sensitivity is about 0.4 amp/mm,
which then corresponds to about 1.5 volt/mm, or 3 volts for 2 mm deflection. This is
for dc. For ac, 2 mm peak to peak deflection is produced by approximately 1 volt rms
at 60 cps.




CLAMPING SCREW

STYLI 390-100-C1

MULTIMARKER MODEL 199
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MULTI-MARKER MODEL 199 (Continued)

When a multi-marker is used in place of a signal galvanometer, the Driver Amplifier
Model 350-200 for the channel is removed. Input connections to the Multi-marker, if
driven directly, are made to the connector on the Driver Amplifier Power Supply
which originally mated with the removed Driver Amplifier. On this connector, pins

12, 13, 16 and 18 are the inputs and pin 17 the common return.

Heat for the Multi-marker styli is controlled at the channel stylus heat control on the

recorder.

If the Multi-marker is not driven directly, then input connection is made to the driver.
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SANBORN 350 SYSTEM SIGNAL FLOW DIAGRAM
Control panel input to galvanometer when using Recorder Models 356-100N or 358-100

SFD-350-6N8CP
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SANBORN COMPANY REPLACEMENT PARTS LIST SUPPLEMENTS

175 WYMAN STREET RPL.-350-600B-2A
WALTHAM 54, MASS., RPL-350-600B-2B
TEL: TW 4-6300 SANBORN DRIVER AMPLIFIER
AUGUST 16, 1960 MODEL 350-600B

RPL-350-600B-2A
CR-10876 7/19/60 Schematic 350-600B-C1 Sub 3

Sanborn Driver Amplifier Model 350-600B stamped with CR 10876 or higher will have the
following change.

The 2N169 Transistor Q3 should be a selected type Sanborn Number 16T-5D to
reduce non-linearity.

RPL-350-600B-2B
CR 10951 8/8/60 STANDARD CHANGE

Schematic: 350-600B-C1 Sub 4
Sanborn Driver Amplifier Model 350-600B stamped with CR10951 or higher will have the

following change.
Capacitor C4 .22 mfd Sanborn Number 8B-52 Vendor Number Type 621 (Good-All)
will be added in parallel with resistor R15. Reduces overshoot at chart edges from

high frequency signals.



LHI S| asr+
= 2| N3 ¥
¢-49009-0S¢-T1dd 9%6640 .W m
"SSYIN ) WVHLTVM > > »| 0N0) ¥31T
7
ANVAWO0I <Bis. NHOGNY'S LS| he-
T 4NS 10-9009-0S€ :DLLVINHHDS > 9 | AS2+
4009-0S€ THAON LR AT > L) AeTl-
AL TINY YFATNIA NYOINVS Voo w1 20| tounox
FLETY ._\ “3_ “_Nm 03N 2 >
N u Iﬁl @ | o IW ol
— AN /\ﬁ( -> 11| INIdNVO
IrIqng [Puiey @D 000¢ cm ?N 2
umiem TAM 61y
andexds ¥dS W £l faaat At
19adg AdS 91| ifidNi "9iS
eowawy Jo uonexodio) ompey VO 3¢
TIombauoy sriodesuury HW AN
*0D) 90URISTSIY [RUOTIBUINT] D] 281 + AVY
IOoisisuBl], [elsuan 1D —v\W\ > 11{ 19 Av9
OLII0ATY [eISUSD  HO MIAR | 21
6$/9T/S  °PIPPY (£D,, 10udeded  9¥66UD oo1td DTH § ¢ S
STONVHOD 1|ISOTBD VIO > 81| LndNI NOILISOd
. oIIMH $ED  SED L >0% I
XOAOI3Y WHV -r--— =l -~--]----——_-—_-—_—_——_—— e = A HA-=- - 7
forpeag uaTly gV 1843 .“ e
SNOLLVIATHEIY YOANTA _ |
(4ds)arst [S4L-9eS  punopm oItm Mg %S wyo gL  zed t !
(4ds)darst [eyz-ggs punop SITM M€ %S umo g/ T8 t
(av)gH ftev-0ts uonrsodwop Mz %S wyo 0Ly 0gH !
(2d9)z/118 “(DYUDS1g (gv)ad fozs-vos uomrtsodwoDd mz/T %S wiyo zg 67d ! “
(2ds)T/118 “(DUDS1d (av)ad [189-v0os uonrsodwon Mz/T %S Wyo 089 8ZY . / AANANAAN/ AANS AN
(3dS)z/11S “(OUDSLd .Mm<wmm _:wﬂ -¥0s uomrsodwod Mz/T %S wiyo o081 £Z¥ L- —4 0/ 6 8 L $ Sy 1 """ "~"————-— Rl B SN 2T 2 S 2 !
av)gd Z81-AV0S uonrsodwoD) Mz/T %S M8°T  92¥
A Aw_smm fzor-avos uontsodwod MZ/T %S MT  STH _. - - o it el Nt e T ———— T11 \—, 1 T
TAM)TT-D €05 -HOS uoTSIoaId MP/T %t M0S ¥od LA LA R R E R A A c- T elxle®lsEl
(8dS)z/11S “(O¥DSLa (av)ga [181-vos uomrsodwod mz/1 %S Wwyo 08T €24 9t 3 M EIR A M SR PR E _ | €L13 <2l _u, ~t |
(TAM)TT-D DT-STTI-HOS UuorsIOaxd M¥/1 %1 Wwyo 00S ‘71 z7d _ < T S L= | ) |
(TIM)TT-D DT-SZI-HOS UOTSIO™IJ MF/T %T WO 00S 2T  12d 5 _ N !
(TAM)TT-D DT-STT-HOS UOISTOAId MP/T %T wmo 0oS ‘ZT  07d LU i z |
(1aM)1T-0 970€-HOS UOISTONI MP/T %T ME 61Y SL  M%S | W s ! ! !
(@v)aa fzo1-aV0S uonrsodwoDd Mz/1 %S AT 8T¥ AT | 08 H _
) OuDfrmm ACHT-VHS PUNOM 9ITM MT %T UMoS°Z LTY¥ 0gY Ley H |
(2dS)Z/11S “(OWDSLE “(@v)aa f1zz-vos uonmisodwop mz/T %S umo 0zz 9Ty red - ! I e
(VID)S0002Z-LE 9Z-Vv9s I319WoNus10d uyo 000 ‘7 STYH _ Ag2i- ! |
(TEM)TT-D 57-SZT-HOS %1 wmo 00S ‘ZT 6 | i ! Py |
(TAM)TT-D  OT-STT-HOS %1 umo 00S ‘ZT 8y ne- i _ < 10
(TAM)TT-D DZST-HOS YTAS'T  L¥ H T e _
(1TaM)T1-D DZST-HOS YTAS'T 9™ 19GH _ ! | e |
(TAM)TT-D D705 -HOS A €10 _ S _
(av)aa [ezz-9v0S %s ez v A 95ine ACZis ASIm0l Azis ! !
(av)aa fezz-avos %sMzz e ° 1o _ 0N R _
DTSL-V0S %TMS'L Td ! N 010 a% g _ _
(av)aa feo1-avos %S MOT  T¥ R J ASZI4 o 08 “ ‘ |
(HIN) 6-191 I0ISTSUBL], I9MOd TOSH €10 19GH AsZI4 | 8oy ! 0LZNe 69IN2 ‘.w.w _
Aﬁzw 6-19T IoIsTSueIL Xamod TOSH  ZTO 210 | _ _ "0 £0 [
S0 0Z-191 IoisISUBLY, 9STNZ TID ALZ I+
(VD) 0T-191 IolstsueI]l OLZNZ 0T M Af ;«N&.m " ! M = _
(LD) $1-191 Io1sTSUBI], GEIO/ SENZ 6D £61 ( [ _ |
(ao) gs-19T 101STSUBIL 69TNZ 8D ey 6238 ) Aes+ | ¥s 05 ¥NL _
(ao) JINES-19T I01STSUBLL 69TNZ LD . | 089 9001 _ s¥ 20 |
3@o) JNGS - L9T I01SISUBLY, 69INZ 9D | iy scy ||
(vou) 01-191 I01SISUBL], OLZNT 3O - " ‘ | |1 As'S- |
(a9) §-19T I0ISISUBLL 69TNZ €O - | A3 - !
(ao) 1Z2-191 I0ISTSUBL], 0SPNZ 20 LID ¥ 8D ‘1D ‘a31D3173$ I
(03] ac-1.91 I01STSuel], 69TINZ IO 3V SYOLSISNVHL ONIMOTT04 JHL ¢ | | | _
(OT13)1-0z07TNY XNT-0ZH0T 10100uu00 srew utd-0g [ ‘LD 99D ' S¥Ivd @3koLww | N I
(@)ISOVAE o-38 PR I0C g5 UV SUOLSISNVAL ONINOTI04 3HL T | ¥0§ _ |
(4ds)ds9 £8-48 ADOZ PIW € 7O ‘a31d103dS ISIMYIHLO | "y _ _ |
(4av)TT8d y-g8 AOOZPFW Z 1D SSITINN LLVM #/1 %L 34V SYOLSISIY TV 'L | 2\ AYA Aume _ | |
200D YOANHA  'ON NYOANVS NOLLINOSHA TOGNAS ! |
L

|
I
|
1
l
s
l
!
|
l
|
!
|
|
|
!
|
!
|
|
L

c o — o m—— — e an — —— ot — - w— e i e e o e me o e ememmy e e e e el e




SANBORN COMPANY REPLACEMENT PARTS LIST SUPPLEMENT

175 WYMAN STREET RPL-358-1100-1A
WALTHAM 54, MASS.

TEL: TW-4-6300 CABINET
JANUARY 6, 1959 MODEL 358-1100

RPL-358-1100-1A
CR9373 December 11, 1958

When Sanborn Cabinet Model 358-1100 is used with a supplied power of 50 cycles the
Blower Housing Assembly becomes Sanborn Number 358-1100-C21P3,

SYMBOL DESCRIPTION SANBORN NO,
B1101 Motor, Induction 38B-33



SANBORN COMPANY REPLACEMENT PARTS LIST SUPPLEMENT

175 WYMAN STREET RPL-358-1100-1B
WALTHAM 54, MASS.

TEL: TW-4-6300 SANBORN CABINET
JANUARY 13, 1959 MODEL 358-1100

RPL-358-1100-1B STANDARD CHANGE
CR 9440 January 6, 1959

Sanborn Cabinet Model 358-1100 stamped with CR 9440 or higher will have the
following changes:

An extra cable terminating in eight miniature microphone connectors P1120 thru P1127
Sanborn Number 10B1-5MW is added. These connectors are used for preamplifier
oscillator locking.
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SANBORN COMPANY REPLACEMENT PARTS LIST SUPPLEMENT

175 WYMAN STREET RPL-358-100-2A(Rev.)

‘ WALTHAM 54, MASS,
TEL: TW-4-6300 SANBORN EIGHT CHANNEL RECORDER
JULY 31, 1959 MODEL 358-100

RPL-358-100-2A(Rev. )
CR 9876 May 4, 1959

When a Sanborn Pulser Model 183A-200 is installed in the recorder the following changes
are made.

Terminal strip E701 is changed to a 12-Terminal Strip. Pulser connections are made
to terminals 7, 8 and 11,

P102 terminal 7 (-110V DC) is connected to E701-7
P102 terminal 12 (5 mm.) is connected to E701-8
P102 terminal 13 (20 mm. ) is connected to E701-11

CORRECTION
. July 31, 1959

Fuse F103 should read: 1.5 amp slow blow Sanborn Number 26B-27,



SANBORN COMPANY REPLACEMENT PARTS LIST SUPPLEMENTS

175 WYMAN STREET RPL-358-100-2B
WALTHAM 54, MASS. RPL-358-100-2C
TEL: TW-4-6300 SANBORN FLUSH FRONT RECORDER
AUGUST 8, 1960 MODEL 358-100

RPL-358-100-2B
CR 10865 6-21-60
Schematic 358-100-C1 Sub 9 STANDARD CHANGE

Sanborn Recorder Model 358-100 will have a capacitor added to the connectors J1001 thru
J1008. The capacitor will prevent high frequency noise from breaking the stylus. Record-
ers stamped with change release CR 10865 or higher will have the capacitors installed.

The capacitors C1001, C1002, C1003, C1004, C1005, C1006, C1007, C1008 are 50 MFD
1S VDCW Electrolytic Sanborn Number 8C-69 Vendor Number NLW378P (Cornell Dubilier)

C1001 is across pins 8 and 6 of J1001

c1002 " 8 and 6 of J1002
Cc1003 " v " 8 and 6 of J1003
Ccl004 " " " 8 and 6 of J1004
cl005 " " " 8 and 6 of J1005
cl006 " " " 8 and 6 of J1006
c1007 " v " 8 and 6 of J1007
cioos " " " 8 and 6 of J1008

RP1.-358-100-2C
CR 10888 8/4/60
Schematic: 358-100-Cl Sub 10

Sanborn Recorder Model 358-100 stamped with CR 10888 or higher will have the following
change.

Resistor R1301 is deleted and a jumper used in its place. (To give stylus heat when
more than one marker stylus is used.)
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SHAFT #6

Parts are called from left to right on figure

NO, DESCRIPTION SANBORN NO.
1 Shaft #6 825-8
2 Spacer 358-715-P1
\ 3 Gear 5G-35
I 4 8-32x1/4 Allen S, CP 81A-832¢
w 5 Gear 5G-31
! 6 Miniclutch 61 H.U, 5C-4
; 7 Spring 5C-4S
8 6-32x 1/8 Allen S, CP 81A-632A

SHAFT #2
Parts are called fi'om left to right on figure
NO, DESCRIPTION SANBORN NO.
| 1 Shaft #2 825-6
‘ ‘2 Spacer 358-716-P2 g
3 Clutch hub assembly 358-700~C4-P}
4 Spring (clutch) 358-706
5 Sleeve 358-705
6 .Shaft; Adapter 358-704
! 7 10-32x 1/4 Allen S. CP 81A-1032G
‘ 8 8-32x1/4 Allen S, CP 81A-832C
| 9 ‘Gear 5G-33
10 8-32x1/4 Allen S. CP 81A-832C
\ 11 Gear 5G-30
SHAFT #3
Parts are called from left to right on figure
NO. DESCRIPTION SANBORN NO,
1 Shaft #3 825-7
’ 2 8-32x1/4 Allen S, CP 81A-832C
3 Gear 5G-32
4 8-32x1/4 Allen S. CP 81A-832C
5 Gear 5G-33
' 6 10-32x 1/4 Allen S, CP 81A-1032G
| 7 Shaft Adapter 358-704
8 Sleeve 358-705
9 Spring clutch 358-706
10 Clutch hub assembly 358-700-C4-P2
11 Spacer 358-716-P1
SHAFT #7

Farts are called from left to right on figure

2:1 s RepucTion

Cover (lucite top)

Side plt. assembly R.H.
Cover box side

6-32 x 5/16 sems

10 Bracket, barrier strip mtg.
11 Shoulder screw

10-32 x 5/8 sems

NO, DESCRIPTION SANBORN NO.
1 Shaft #7 825-5
2 Spacer 358-715-P4
3  Gear 5G-34 RepuecTion
4 Miniclutch 61 H,U. 5C-4 1o:d
S Spring 5C-48
6 6-32x1/8 Allen S. CP 8lA- 632A
7 Gear 5G-29
8 8-32x 1/4 Allen S, CP 81A-832C
9 8-32x1/4 Allen S. CP 81A-832C
10 Collar 358-717
|
} SHAFT #8
. Parts are called from left to right on figure
NO, DESCRIPTION SANBORN NO,
1 Shaft #8 825-5
2 Collar 358-717
3 8-32x1/4 Allen S. CP 81A-832C
4 8-32x1/4 Allen S. CP 81A-832C
S5 Gear 5G-29
6 Gear 5G-34
7 Miniclutch 61 H.U. 5C-4
8 Spring 5C-4S
9 6-32x1/8 Allen S, CP 81A-632A
10 Spacer 358-715-P4
SHAFT #9
Parts are called from left to right on figure
NO. DESCRIPTION SANBORN NO.
1 Shaft #9 825-4
2 8-32x3/16 Allen S, CP 81A-832B
3  Gear (50 cycle) 5G-49
Gear (60 cycle) 5G-39
4 Spacer 358-715-P3
S 8-32x1/4 Allen S. CP 81A-832C
6 Gear 5G-35
‘ 7 Collar 358-717
8 8-32x1/4 Allen S. CP 81A-832C
1 GEAR BOX 358-700
[
|
NO, DESCRIPTION
1 Cover (box side)
2 Spacer (tie rod)
3 Side plt, assembly L.H.
4 10-32 x 3/8 sems
5 Output shaft support assembly
6
7
8
9

FIGURE 13. RECORDER GEAR BOX
SANBORN NUMBER 358-700
Consisting of:
SEE VIEW OF GEAR BOX
EXPLODED VIEW OF GEAR TRAIN
CROSS SECTION OF SHAFT #10

EXPLODED VIEW OF GEAR TRAIN

REF. NO.

00O W

OUTPUT SHAFT SUPPORT ASSEMBLY 358-700-C10 (60 CYCLE)
OUTPUT SHAFT SUPPORT ASSEMBLY 358-700-C10P1 (50 CYCLE)

SANBORN NO.

358-732-P1
358-707
358-700-C3
83A-10-6B
358-700-C10
358-721
358-700-C2
358-723-P2
83A-6-5B
358-166
154-706
83D-10-10B

:{ = RepucTion

SHAFT #5

NO. DESCRIPTION

Spring

6-32 x 1/8 Allen S, CP
Gear
8-32x 1/4 Allen S, CP
Spacer

OGO W N

SHAFT #1

Parts are called from left to right on figure
SANBO

Parts are called from left to right on figure
SANBO

RN NO.

825-9
358-715-P2
5G-31
5C-4
5C-4S
81A-632A
5G-35
81A-832C
358-715-P3

NO. DESCRIPTION RN NO,
1 Shaft #1 825-10
2 Spacer 358-716-P3
3 8-32x1/4 Allen S, CP 81A-832C
4 Geaxr 5G-30
5 Shaft Adapter 358-704
6 Sleeve 358-705
7 Spring (clutch) 358-706
8 Clutch hub assembly 358-700-C4-P3
9 Spacer 358-716-P1
SHAFT #4
Parts are called from left to right on figure
NO. DESCRIPTION SANBORN NO.
1 Shaft # 4 825-7
2 Spacer 358-716-P1
3 Clutch hub assembly 358-700-C4-P4
4  Spring clutch 358-706 -
5 Sleeve 358-708
6 Shaft - 358-704

9 8-32x 1/4 Allen S. CP

10 Gear
11 8-32x1/4 Allen S. CP

CROSS SECTION OF SHAFT # 10

DESCRIPTION

Support, gear box output shaft
Gear, 60 cycle

Gear, 50 cycle

8-32 x 1/4 set screw C, point
8-32 x 3/16 set screw C, point
Shaft 3/8 x 1 3/4

Gear

7/8 internal retainer ring
Spacer

Ball bearing —_—

SANBORN NO.

358-719

5G-40

5G-50

81A-832C

81A-832B

825-12

5G-44

59A-12

703-16D375-2
_4Q-1pP

AN

81A-832C
5G-32
81A-832C

AN

A
N

yall
—

2 . j
dl
22 7
4 i SHAFT #10 NP |
- T 7 1
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FIGURE 14. TIMER CHASSIS
SANBORN NUMBER 358-1300
CONSISTING OF:
@ REF. DESCRIPTION SANBORN NO.
NO.
1 Rivet 47A-14
2 Chassis 358-1301
3 300 mfd 75v condenser 8C-41
4 Timer assembly See figure 16.152-1300B-C2P3
#6 pem 40P-6-3
3/8" 6-32 sems 83A-6-6B
5 Bracket 137-106
5/16 6-32 sems 83A-6-5B
125 ohm resistor 53A-1250K
21/4 x 6-32 BH screw 80A-632-36A
) Fibre washer 74F-6C
#6 pem 40P-6-2
6 5/16 6-32 sems unit 83A-6-5B
7 #6 pem 40P-6-3
8 1 Pole diode mount 26D-1
#6 pem 40P-6-3
3/8 6-32 sems 83A-6-6B
9 Rivet 47A-14
\_ & 10 5/16 6-32 sems unit 83A-6-5B
\q 11  #10 kep unit 40T-10
= Cl 300 mfd 75v condenser 8C-41
C2 ,1 mifd 200v capacitor 8B-36
\ , J3 4 prong socket 10B4-6FX
@ J4  Octal socket 10H8-2FX
JS  Octal socket 10H8-2FX
@ ) ¥ Rl 5 ohm 5W resistor 53A-5RK
C R2 125 ohm resistor 53A-1250K
R3 Resistor 53C-2RK
R4 5 ohm 5W resistor 53A-5RK
T1 Stylus heat transformer 66B-84MS
T2 Stylus heat auto transformer  66B-85MS
T3 Power transformer 66B-83MS
= XK1
XK5 11 prong socket 10B11-2FX
XK6 Octal socket 10H8-2FX

XcR2

aN
('
|
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SANBORN COMPANY REPLACEMENT PARTS LIST SUPPLEMENTS

175 WYMAN STREET RPL-358-400P-1A
WALTHAM 54, MASS. , RPL-358-400P- 13

.’ TEL: TW-4-6300 8 CHANNEL DRIVER POWER SUPPLY
OCTOBER 20, 1959 MODEL 358-400P

RPL-358-400P-1A
CR 9876 Schematic: 358-400P-C1 Sub. 1
SCHEMATIC 358-400P-C1 Sub. 0 IS MARKED INCORRECTLY

Pin 7 of J409 should be -110 volts
Pin 7 of J412 should be -110 volts

RFL-35C-400°-1B
CR 10287 10/9/59 OSchematic: 358-400P-C1 Sub. 2

Sanborn Driver Power Supply Model 358-400P stamped with CR10287 or higher
‘ will have the following changes:

Resistors R442 and R443 330 ohms +5% 1/2\V Sanborn Number SOA-331]
are added to the regulator circuit,

~16V o Y R -) +16V
/I

C419 C420

R442 R443
3300 3300
Q408

Q405
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J412 Jala J415
Ja1l MATES WITH MATES WITH MATES WITH MATES WITH MATES WITH
MATES WITH EXTERNAL CABLE P2 OF EXTERNAL CABLE P4 OF PS5 OF
P3 O T CABLE
oaB I;E T CABLE CABINET CABLE CABINET CABLE CABINE
J4al1 12- Contact male connector 10F12-1MX GK-12-32SL(CAN)
SYMBOL DESCRIPTION SANBORN NO, VENDOR CODE J412 19-Pin female connector 10F19-1FX RSK-19-31SL(CAN)
_ J413 3-Contact twistlock 10G3-9MX 7486G(HUB)
G401 1,900 mfd 25 VDCW Electrolytic 8C-45MS KP(CD) J414  9-Pin female connector 10F9-1FX RGK-9-31SL( CAN)
VENDOR ABBREVIATIONS 416 J415 12- Contact male connector 10F12-1MX GK-12-325L(CAN)
J416 Printed circuit assembly 358-400-C5 (SAN)
C419 100 mfd 25V 8C-40 30D188A1(SPR)
AB Allen Bradley G420 100 mfd 25V 86-40 30D188A1(SPR) J417  24-Contact female eonnector 10E24-1FX RF22420-1(ELC)
BL Brown Lab 421 20 mn;d 25V 8C-42 TE-1206- 1(SPR) J418 S-contact female connector 10F5-1FX RWK-5-31SL.(CAN)
BUS  Bussman theu Q405 2N270 Transistor 16T-10 (RCA)
CAN Cannon Ca24 Q406  2N270 Transistor 16T-10 (RCA)
CD Cornell Dubilier - Q407 2N169 16T-5 (GE)
CA425 .01 500V 8E-6 36C1(SPR)
ELC Elco C426 .01 500V 8E-6 36C1£SPR) Q408 GT35 Transistor 16T-14 (GTO)
GE General Electric .
GTC  General Transistor Co. CR401  IN599 Silicon rectifiers 16A-33 (TRA) gﬁg ig ghh: ggo i%‘VNV ggﬁ_}gg} Eﬁﬁﬁ} ggggg;: Sﬁ
&%G f;lubbell Ry R43L 10K 5% 1/2W 50A-103] EB(AB), BTS(IRC), SI1
ternational Resistance Co, . i1: : R432 15K 5% 1/2W S0A-153) EB(AB), BTS(IRC), SI1
d 3 PS105 Sil diodes 16A-37 PSI (] d d
NET  New England Transformer ‘i}‘l‘:u 9 5 Silicon diode ®SD R433 10K 5% 1/2W 50A-103] EB(AB), BTS(IRC), SI1
PSI Pacific Semiconductors, Inc. CR444 R434 15K 5% 1/2W 50A-153] EB(AB), BTS(IRC), SI1
RCA Radio Corporation of America ; R435 3.3K 5% 1/2W S0A-332] EB(AB), BTS(IRC), SI1
4 diode 8V 16A-17 T 653CI(TEX . ° » >
SAN  Sanbomn CR445  Zener diode pe TEX) 436 3750 ofum 1% 1/2W S0H-375-1G C-11(WEL)
SPR Sprague F401 +3 Amp slow blow fuses 26B-21, MDL(BUS) R437 .47M 5% 1/2W SOA-474] EB(AB), BTS(IRC), SI1
SPE Speer thru *R438 10K 1% 1/4W 50H-103GPG C-11(WEL)
SYL Sylvania F404 *R439 10K 1% 1/4W 50H-103GPG C-II%EU
TEX Texas Instruments 401 20-Pin female ector 10E20-1FX RF22020-5(ELC) R440 1.5K 1% 1/4W S50H-152G C-11(WEL), Type DC
TRA  Transitron ]ﬂm emale conn X R441  IK Potentiometer 56A-115 Model 275-1-102(BL)
WEL  Welwyn J408 T401  Transformers 66B-80MS Special(NETXSYL)

a J409 24- Contact female connector 10E24-1FX 420-1(ELC) thru
J410 24- Contact female connector 10E24-1FX 20-1(ELC) T404
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APP B ME 911 Sanborn Equipment
(Special Order)
Instruction Manual

APPENDIX B

SANBORN SPECIAL ORDER ONLY EIGHT-CHANNEL
RECORDING SYSTEM, INSTRUCTION MANUAL



Sanborn -

SPECIAL ORDER ONLY

Sanborn Eight Channel Recording System
MODEL 358-5480-E3945

for

International Business Machines Corporation
ENGINEERING ORDER NO. 403945

SANBORN COMPANY

WALTHAM 54, MASSACHUSETTS
IM-E3945-1



SPECIAL ORDER ONLY
SANBORN EIGHT CHANNEL RECORDING SYSTEM
MODEL 358-5480 (E3945)

MATERIAL CONTAINED WITHIN THIS BOOK

EXPLANATION OF SYSTEM AND MODIFICATIONS

RECORDING SYSTEMS MODELS 356-5480 AND 358-5480 INSTRUCTION MANUAL
DRIVER AMPLIFIER MODEL 350-600B SCHEMATIC AND PARTS LIST

CABINET MODEL 358-1100 SCHEMATIC AND PARTS LIST

CONTROL PANEL MODEL 358-600 SCHEMATIC AND PARTS LIST

RECORDER MODEL 358-100 SCHEMATIC AND PARTS LIST

EIGHT CHANNEL POWER SUPPLY MODEL 358 400P SCHEMATIC AND PARTS LIST
SCHEMATIC 865-2778

IM-E3945-1



EXPLANATION OF SYSTEM AND MODIFICATIONS

1. DESCRIPTION
Sanborn Eight Channel Recording System, Model 358-5480-E3945 has been built for
International Business Machines Corpora'tion, according to IBM specifications. Special
paint is used on the cabinet and on the front panels of the units. The system consists
of Sanborn standard and modified equipment mounted in a modified Cabinet, Model
358-1100. Starting from the top of the cabinet, the equipment is mounted in the
following order:

Master Power Control Panel Model 358-1100-C4.
Centrol Panel Model 358-600-E3945

"Eight Channel Recorder Model 358-100

Power Supply Model 358-400P

(8) Driver Amplifiers Model 350-600B

Blower Model 950

One 30-foot Power Cable.

See Diagram Below:

Cabinet
Model 358-1100-E3945

Mo /1 O O | <=—— Master Power Control Panel

OO0 00 OO OO0
OO0 OO0 OO O O |=—Control Panel

' Recorder Power Supply (Rear of Recorder)
(with Latch Slide Ass'y) Driver Amplifiers (Rear of Power Supply)
:>B1ank Panels

-«—— Storage Space

950 Type Blower System
(Reusable Air Filter Supplied)




SPECIAL ORDER ONLY
IM-E3945-1

2. DESCRIPTION AND OPERATION OF STANDARD EQUIPMENT

Operate the following Sanborn equipment as described in the standard Instruction
Manual IM-356-5480-1: Eight Channel Recorder Model 358-100, Power Supply
Model 358-400P , Driver Amplifier Model 350-600B.

3. DESCRIPTION AND OPERATION OF MODIFIED EQUIPMENT: CONTROL PANEL

MODEL 358-600-E3945
This Control Panel Model 358-600 has been modified so that the front and rear inputs

for each channel are wired in parallel to allow using either input connector, or both.

Channel eight on the Control Panel has been modified so that it may be operated as a
marker. To operate channel eight as a marker, connect together the Red and Black
Leads on the barrier strip located in the cabinet. This is accomplished by a connection
made between the barrier strip (mounted on the inside wall of the cabinet) and the rear

input for channel eight (on the Control Panel). The rear input connector (J16) on channel

‘eight of the Control Panel can be used for normal rear input operation.

Operate this unit as described in the standard Instruction Manual IM-356-5480-1.

4. DESCRIPTION AND OPERATION OF MODIFIED EQUIPMENT: CABINET

MODEL 358-1100-E3945

This Cabinet has been modified to include:

a. A thirty foot power cable.

b. A barrier strip (for power cable connection and operation of channel eight as a

marker).

To connect the power cable:

Insert the end of the cable bearing the three leads terminated in spade lugs under the
Cabinet and into the hole provided for this purpose. Connect the leads to the barrier
strip mounted internally on the wall of the Cabinet. The other end of the cable is

connected to the AC source.

See Diagram on following page.



SPECIAL ORDER ONLY
IM-E3945-1

4. DESCRIPTION AND OPERATION OF MODIFIED EQUIPMENT : CABINET
MODEL 358-1100-E3945 (Continued)

Model
358-1100-E3945
(Rear View)

Box for Fan Connection " C
-

Cable is fed thru this hole in
the bottom of the Cabinet and

Barrier Strip —3 !
connected to the Barrier Strip.

Connect to
AC Line Power Cable

Power Cable / White
_‘_‘D { White-Green

Connect to AC Line White-Red
Connect to

Terminals on the Barrier Strip
(observe color code of wires)

Cabinet Barrier Strip:
The barrier stirp is located on the inside of the Cabinet directly below the socket box
for the fan. The barrier strip is used for an AC input connection to the Cabinet and

allows channel eight of the Control Panel to be used as a marker.
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DATA QUALITY MONITOR LINEARITY TESTER



DQM Linearity Tester ME 911 APP C

FUNCTION

The DQM Linearity Tester, in conjunction with an external 50v regulated power sup-
ply, allows checking the DQM quickly and reliably. Basically, the tester is a voltage
divider which provides five discrete steps of voltage to be applied to each channel, in turn,
via the front panel input jacks.

The eight rear input connectors inside the DQM cabinet must be disconnected prior

to the insertion of the test plug. They should be reconnected immediately after tests are
completed.

SWITCH FUNCTIONS

S1 - POLARITY - Allows selection of either a positive or a negative signal source from
an ungrounded supply.

S9 - DIRECT-ATTEN. - Selectsthe output terminals to be used. In the DIRECT position,
the full power supply voltage is available at the output terminal marked DIRECT.

S3 - PULSE-LEVEL - Allows either a d-c level or a manually controlled pulse to appear
at the output terminals,

S4 - MANUAL PULSE - Causes a level to appear at the output in accordance with the
length of time the switch is depressed.

S5 - ATTEN. STEP - Selects output level amplitudes from Ov to 5v in 1v steps.

Figure C-1 shows the front panel of the DQM Linearity Tester and figure C-2 shows
the circuit diagram,

PULSE MANUAL PULSE

¢ O
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FIGURE C-1. LINEARITY TESTER PANEL LAYOUT
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FIGURE C-2. LINEARITY TESTER CIRCUIT DIAGRAM




